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Wonders  Around  the 


Sun 


Rushing,  Turning,  Pulling 


Wonderful  things  go  on  around  us  and 
above  us  every  day  and  every  night.  Usually 
we  take  these  activities  for  granted,  and 
then  suddenly  we  are  aware  of  their  excite¬ 
ment  and  importance. 

Staggering  trips  in  space  are  being  taken 
all  the  time,  according  to  a  dramatically  per¬ 
fect  schedule.  The  universe  is  seemingly 
limitless  in  size  with  more  than  enough 
room  for  the  most  stupendous  journeys.  Dis¬ 
tances  completely  overwhelm  the  imagination. 
But  in  spite  of  the  vast  and  sweeping  areas 
of  empty  space,  there  are  more  heavenly 
bodies  than  can  possibly  be  counted.  We 
are  only  a  very  small  part  of  the  great 
universe. 

We  know  that  the  earth  is  a  planet  re¬ 
volving  around  the  sun,  and  that  there  are 
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other  planets,  minor  planets  (or  asteroids), 
comets,  meteors,  and  moons  which  also  belong 
to  what  we  call  our  solar  system.  “Solar” 


(Drawing  by  Carol  Cobbledick) 
This  drawing  which  is  not  drawn  to  scale  shows  the  order  of  the 
planets’  orbits  (paths)  from  the  Sun.  The  figure  after  the  name 
of  each  planet  is  the  distance  in  millions  of  miles. 

comes  from  a  Latin  word  meaning  sun,  and 
it  is  the  sun  that  takes  charge  of  us.  Far, 
far  off  in  outermost  space  there  may  be 
other  planetary  systems  similar  to  ours,  but, 
if  so,  they  are  much  too  distant  for  us  to 
find  out  about  them. 


RUSHING,  TURNING,  PULLING 


17 


Although  there  are  so  many  stars  in  the 
heavens,  we  are  concerned  with  our  special 
one,  for  the  sun  is  a  star  which, as  the  head 
of  our  solar  family,  keeps  us  on  the  move. 

We  do  not  think  we  are  moving  when 
we  are  standing  still.  Such  an  idea  sounds 
ridiculous.  In  reality,  however,  we  are  mov¬ 
ing  constantly,  and  at  a  very,  very  lively 
clip.  It  is  almost  breath-taking  to  consider 
that  the  earth  travels  a  little  more  than 
1,100  miles  every  minute  in  order  to  make 
its  yearly  journey  around  the  sun.  As  we 
are  on  the  earth,  we  are  naturally  going 
right  along  on  the  trip.  But  as  the  atmos¬ 
phere  accompanies  us,  and  all  the  familiar 
objects  about  us  are  also  traveling  at  this 
same  rate  of  speed,  we  do  not  notice  the 
movement.  Only  by  astronomical  observations 
can  we  tell  that  the  earth  is  moving  this 
way  around  the  sun,  so  we  do  not  often  re¬ 
member  that  it  is  doing  some  excessively 
swift  cruising,  and  that  we  are  aboard. 

The  surrounding  atmosphere  is  invisible, 
though  it  is  very  necessary.  We  must  have 
air  to  breathe.  This  air  is  made  up  of  nitro- 
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gen,  carbon  dioxide,  oxygen,  other  gases. 
We  speak  of  atmosphere  when  considering 
its  general  effect,  pressure  and  weight. 

The  earth,  like  all  the  other  planets,  turns 
on  its  axis.  This  act  is  always  compared  to 
the  spinning  of  a  top,  although  the  com¬ 
parison  is  somewhat  misleading  because  the 
turning  of  the  earth — called  rotation — is  not 
so  fast  as  that  of  a  top.  For  this  reason 
astronomers  refer  to  the  earth  and  planets 
as  rotating.  The  earth  rotates  and,  at  the 
same  time,  revolves  around  the  sun.  While 
the  latter  is  taking  a  year  for  a  complete 
revolution,  the  former  is  accomplished  in  24 
hours. 

During  each  24-hour  period,  while  the 
earth  is  rotating  from  west  to  east,  half 
of  it  is  always  facing  the  sun. 

If  the  earth  did  not  move  rapidly  it 
would  be  disastrous,  for  then  the  sun  could 
pull  us  into  its  raging,  turbulent,  gaseous 
furnace  of  heat.  However,  the  earth’s  speed 
in  going  around  the  sun  is  such  that  there 
is  no  danger  of  such  a  horrible  fate.  It  is 
comforting,  too,  to  know  that  the  earth  can 
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never  go  careening  wildly  off  into  space.  The 
sun’s  continual  gravitational  pull  and  the 
earth’s  own  motion  in  space  keep  the  earth 
to  its  regular  route  and  routine  of  travel 
in  the  heavens.  With  the  same  magnificent 
precision  the  sun  makes  all  the  members  of 
its  family  behave  according  to  rule,  for  they 
also  obey  the  laws  of  motion. 

What  is  meant  by  the  sun’s  power  that 
keeps  the  solar  system  in  such  superior  work¬ 
ing  order?  Scientists  call  it  the  gravitational 
pull,  and  the  sun  controls  the  entire  solar 
system  through  this  force.  Every  planet, 
every  moon,  every  comet  and  meteor  follows 
the  law  of  gravitation. 

The  various  bodies  in  the  heavens  attract 
each  other,  as  great  masses  of  matter  must 
do.  Sir  Isaac  Newton  worked  out  the  theory 
mathematically  in  the  seventeenth  century, 
explaining  the  method  by  which  the  solar 
system  functions. 

It  was  said  by  Newton’s  niece  that  his 
formulation  of  the  law  of  gravity  first  came 
when  he  sat  in  his  English  garden  and 
watched  an  apple  fall  from  a  tree.  Whether 
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it  was  an  apple  or  some  other  falling  object 
that  was  drawn  to  the  ground,  he  realized 
that  the  principle  was  the  same.  With  more 
observation  and  study,  he  finally  proved  that 
every  particle  of  matter  in  the  universe  at¬ 
tracts  every  other  particle  of  matter,  and 
that  the  greater  the  masses  of  matter,  the 
greater  the  attraction.  He  also  found  that 
the  pull,  or  attraction,  was  not  so  great  when 
these  masses  were  far  off  as  when  they 
were  closer. 

A  ball,  tossed  in  the  air,  comes  down 
again  because  the  heavy  earth  pulls  the  light 
ball  to  its  surface.  It  is  attracted  to  the 
earth  and  cannot  remain  in  mid-air;  it  must 
obey  this  attraction.  A  plane  stays  up  be¬ 
cause  its  wings  are  constructed  in  such  a 
way  that  the  air  rushes  over  and  under  them 
to  give  the  required  lift.  This  sets  up  a  force 
to  counteract  the  force  of  gravity  while  the 
plane  is  in  motion. 

Air  resistance  is  due  to  the  displacement 
of  air.  The  more  area  a  body  presents  when 
moving  through  the  air,  the  greater  is  the 
air  resistance.  If,  for  example,  an  open  um- 
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brella  and  an  unopened  one,  both  of  the  same 
weight  were  dropped  from  the  same  height, 
the  open  one  would  fall  more  slowly  because 
a  greater  air  surface  would  resist  its  dropping. 

The  sun,  of  course,  moves  through  space, 
and  it,  too,  travels  according  to  the  rules. 
But  it  is  so  big,  massive,  and  heavy  that 
it  keeps  everything  in  the  solar  system  re¬ 
volving  about  it. 

Rushing,  turning,  pulling.  There  is  no 
letup  to  the  actions  and  motions  in  the 


universe. 


Solar  System 


The  solar  system  includes  the  sun  and  all 
the  members  of  the  sun’s  family — the  major 
planets,  minor  planets  (or  asteroids),  comets, 
and  meteors  which  revolve  about  the  sun. 
And  around  the  planets  go  the  moons,  for 
we  are  not  the  only  planet  to  have  a  moon. 

There  are  31  moons  in  all.  These  moons 
move  around  their  planets  and  cannot  go 
off  into  space  because  of  the  pull  of  the 
planets,  any  more  than  the  planets  can  escape 
because  of  the  sun.  The  sun,  too,  pulls  on  the 
moons,  for  its  powerful  gravitational  force 
affects  everything  within  its  system. 

The  sun  is  the  only  star  of  the  group, 
and,  according  to  the  habit  of  stars,  it  shines 
by  its  own  light.  The  planets  have  no  light 
of  their  own  but  reflect  that  of  the  sun. 


24 


WONDERS  AROUND  THE  SUN 


Our  Own  Planet 


VENUS 


The  Evenin^Sfar 


URANUS 


SATURN 


Hersehet’s  Planet 


Neptune 


JUPITER 


MERCURV 

'  • 

The  Planet  nearest  theS 


MARS 

® 

The  Ruddy  Planet 
THE  EARTH 


The  Greatest 
Planet 


The  Planet 

The  ftstrlhes! 

with  the  Rings 

O  * 

1  - 

Plane! 

(Reprinted  from  Splendour  of  the  Heavens  by 
permission  of  Hutchinson  &  Co.) 

Comparative  sizes  of  the  planets.  When  this  drawing  was  made, 
Pluto,  now  the  farthest  known  planet,  had  not  been  discovered. 
It  is  for  this  reason  that  Pluto  is  not  shown  and  that  Neptune  is 
labelled  “The  farthest  Planet.”  Pluto  would  be  very  slightly  larger 
than  Mercury. 
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There  are  countless  other  stars  trillions 
and  trillions  of  miles  away.  The  nearest, 
Proxima  Centauri,  is  some  25  trillion  miles 
from  us.  The  stars  cast  light  and  supply 
heat  just  as  our  own  sun  does,  and  many 
of  them  are  much  larger.  These  would  be 
blindingly  dazzling  if  they  were  as  close  to 
us  as  is  the  sun.  Nor  could  we  endure  their 
indescribably  excessive  heat.  But,  in  spite  of 


( Reprinted  from  Splendour  of  the  Heavens  by 
permission  of  Hutchinson  &  Co.) 

A  photograph  of  Morehouse’s  comet  which  was  taken  in  1908. 
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being  so  far,  far  away,  they  are  most  helpful 
in  a  number  of  ways.  For  example,  they  are 
valuable  guides  in  navigation  and  in  figuring 
land  positions.  They  also  make  a  marvelous 
background  in  which  to  locate  such  celestial 
objects  as  planets  and  comets. 

Our  sun  is  about  93,000,000  miles  away. 
If  it  were  possible  to  go  there  in  a  plane, 
traveling  at  300  miles  an  hour,  it  would  take 
about  35  years  for  the  journey.  This  trip  is 
absurd  to  consider  from  any  standpoint,  save 
that  it  serves  as  an  illustration  of  distance. 

The  name  “planet”  comes  from  a  Greek 
word  meaning  wanderer.  The  astronomers 
of  ancient  days  recognized  that  the  planets 
moved,  but  they  reached  incorrect  conclusions 
because  they  did  not  understand  the  system 
guiding  the  heavenly  bodies.  When  they  saw 
Mercury  appearing  sometimes  at  sunset  and 
again  at  sunrise,  they  were  naturally  con¬ 
fused  and  so  decided  that  they  were  seeing 
two  different  stars. 

There  are  nine  planets  revolving  around 
the  sun — Mercury,  Venus,  the  earth,  Mars, 
Jupiter,  Saturn,  Uranus,  Neptune,  and  Pluto. 
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Five  of  these — Mercury,  Venus,  Mars,  Jup¬ 
iter,  and  Saturn — were  known  in  olden  days, 
even  if  their  “wandering”  habits  were  mis¬ 
understood. 

The  ancient  astronomers  felt  sure  they 
knew  about  the  earth,  but  they  were  mis¬ 
taken,  for  they  did  not  know  that  the  earth 
was  a  planet  or  that  it  moved.  They  were 
positive  it  was  flat  and  stationary.  The  planet 
Uranus  was  not  discovered  until  1781,  Nep¬ 
tune  in  1846,  and  Pluto  in  1930. 

Every  planet  moves  in  its  own  separate 
orbit,  or  path.  The  orbits  of  the  planets  are 
not  exact  circles,  but  ellipses.  An  ellipse 
means  a  closed  curve  which  is  something 
like  a  circle,  only  flattened  in  certain  direc¬ 
tions. 

Among  human  beings  an  eccentric  person 
is  one  who  does  not  follow  the  usual  pattern 
of  behavior.  If  his  actions  are  quite  different 
from  others,  he  is  considered  highly  eccentric. 
Reference  is  made  to  low  (slight)  eccentricity 
in  a  planet’s  orbit  when  it  moves  in  a  path 
that  is  almost  a  circle.  High  eccentricity  is 
the  term  applied  when  its  path  is  not  nearly 
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so  circular.  The  orbits  of  most  comets  are 
ellipses  of  high  eccentricity. 

Each  planet  takes  its  own  particular  per¬ 
iod  of  time  for  a  complete  revolution  around 
the  sun.  The  planet  Mercury,  nearest  to  the 
sun,  takes  the  shortest  time  of  all  for  its 
revolution.  Pluto,  the  most  distant,  takes  the 
greatest  length  of  time  to  make  its  journey 


string  around  them  (as  in  drawing  (A)  )  and  at  the  loose  end  of 
the  string  place  a  pencil  and  then  draw  it  taut,  you  will  trace  an 
ellipse.  The  farther  apart  the  tacks  are  the  narrower  and  longer 
the  ellipse.  When  we  bring  the  two  tacks  closer  together  we  obtain 
an  ellipse  which  is  more  nearly  a  circle.  Finally  when  both  tacks 
are  in  the  same  place,  in  which  case  one  takes  the  place  of  two 
because  it  is  impossible  to  put  two  in  the  same  place  (see  drawing 
•  (B)  )  we  get  a  circle.  When  one  heavenly  body  moves  around 
another  in  an  ellipse,  the  heavier  one  will  always  be  where  one  of 
the  thumb  tacks  would  be  if  we  could  draw  an  ellipse  in  the  sky. 
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around  the  sun.  We  all  know  that  the  earth 
needs  a  year  for  its  trip.  This  very  minute 
we  are  on  the  opposite  side  of  the  sun  from 
where  we  were  six  months  ago. 

Telescopes  show  that  the  planets  (at  least 
the  small  planets)  have  solid  surfaces,  where¬ 
as  the  sun  and  the  stars  are  gaseous  spheres. 
Planets  often  twinkle  if  anywhere  near  the 
horizon,  though  when  they  are  far  from  the 
horizon  their  light  is  steady  compared  to  a 
star’s  light.  The  light  from  a  star  comes 
from  such  an  enormous  distance  that  the 
differing  density  and  the  motion  of  the  air 
surrounding  the  earth  (through  which  the 
rays  must  pass)  produce  a  twinkling  effect. 

The  best  method  for  locating  the  planets 
is  to  learn  the  principal  characteristics  of 
each,  and  then  find  out  the  general  area  in 
which  to  look  for  them.  Charts  may  be  ob¬ 
tained  showing,  for  a  year  or  so  in  advance, 
the  planets  that  can  be  seen  by  the  naked 
eye.  Following  the  weather  report  in  many 
newspapers,  too,  there  is  usually  additional 
information  on  the  phases  of  the  moon  and 
the  current  positions  of  the  visible  planets. 
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(Reprinted  from  Insight  Into  Astronomy 
by  Leo  Mattersdorf,  copyright  1952  by  Leo  Mattersdorf) 

The  position  of  the  earth  at  the  beginning  of  each  of  the  four  seasons. 
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The  stars  seem  to  travel  from  east  to  west 
during  the  night,  but  this  is  due  to  the  fact 
that  the  earth  is  turning  on  its  axis.  They 
do  not  change  their  positions  in  the  constel¬ 
lations  as  far  as  ordinary  observation  is  con¬ 
cerned,  but  the  whole  constellations  shift 
gradually  with  the  change  of  seasons  in  re¬ 
spect  to  the  time  of  night  when  we  see  them. 
We  get  this  effect  because  the  earth  is  travel¬ 
ing  around  the  sun. 

The  planets  go  around  a  path,  known  as 
the  zodiac  which  is  made  up  of  a  band  of 
constellations,  or  groups  of  stars.  Although 
the  planets  (and  the  moon  and  sun,  too)  ap¬ 
pear  to  travel  through  these  constellations, 
actually  they  are  moving  along  so  that  the 
constellations  serve  to  form  a  great  star- 
filled  background  far,  far  away.  We  speak 
of  a  planet  as  being  “in”  one  of  these  groups, 
for  that  is  the  way  it  looks  to  us,  and  this  is 
helpful  when  locating  the  planet’s  position 
against  the  distant  zodiac  circle.  Those  tre¬ 
mendous  distances  in  the  heavens  can  cer¬ 
tainly  mislead  the  earth-bound  stargazer ! 

Zodiac  means  a  circle  of  animals,  and 
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the  twelve  constellations  of  the  zodiac  were 
mostly  named  after  animals  many,  many 
years  ago.  Some,  though,  were  given  other 
names,  as  the  following  list  shows:  Aries 
(the  ram),  Taurus  (the  bull),  Gemini  (the 
twins),  Cancer  (the  crab),  Leo  (the  lion), 
Virgo  (the  Virgin),  Libra  (the  scales), 
Scorpius  (the  scorpion),  Sagittarius  (the 
archer),  Capricornus  (the  goat),  Aquarius 
(the  water  carrier),  and  Pisces  (the  fishes). 
The  people  of  olden  times  thought  each  of  the 
twelve  groups  of  stars  looked  like  a  starry 
outline  of  a  ram,  bull,  and  so  forth. 

But  how  does  each  member  of  the  solar 
system  play  its  part?  The  sun,  as  the  shining 
light,  should  be  first  introduced. 


Old  Sol 


Without  heat  and  light  from  the  sun, 
there  would  be  no  life  on  earth.  An  all¬ 
engulfing  darkness  and  unbearable  cold  would 
take  the  place  of  the  bright,  pleasant  world 
we  know.  But  most  of  the  time  it  is  the  de¬ 
light  in  a  sunny  day  and  the  enjoyment  of 
clear  air  and  sky  that  we  appreciate,  rather 
than  any  thought  of  the  sun  as  a  necessity. 

Will  the  sun  shine  so  that  the  planned 
picnic  may  take  place?  Will  the  day  be  a 
good  one  for  a  trip  to  the  beach?  Will  it  be 
fine  weather  for  the  scheduled  ball  game? 
i  Will  there  be  sufficient  warmth  from  the 
i  sun’s  rays,  even  with  a  freezing  temperature, 
for  skiing  or  coasting  or  skating?  Will  it  be 
■  right  for  planting,  harvesting,  or  painting 
i  the  outside  of  the  house?  Every  day,  someone 
i  hopes  for  sunshine.  The  sun  is  regarded  in 
'  such  a  personal,  friendly  fashion  that  it  has 
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been  given  the  nickname  of  Old  Sol.  Only 
occasionally  do  we  remember  how  vital  it 
is  to  us. 

The  sun  turns  on  its  axis,  making  one 
rotation  in  about  25  days.  If  it  were  hollow 
it  would  be  large  enough  to  hold  a  million 
earths,  which  gives  us  an  idea  of  its  fantastic 
size  in  comparison  with  our  globe.  Its  rays 
reach  the  earth  in  a  little  over  8  minutes. 

Our  distance  from  the  sun  varies  a  bit, 
but  not  importantly.  In  the  Northern  Hemi¬ 
sphere  we  are  a  little  closer  to  the  sun  in 
the  winter  than  in  the  summer.  We  have  our 
seasons  because  the  earth’s  axis  is  at  an  in¬ 
clined  position,  as  the  earth  goes  around  the 
sun.  The  result  is  that  we  get  the  sun’s  rays 
at  a  greater  angle  during  our  winter  months, 
making  the  weather  colder,  and  much  more 
directly  in  the  summer  so  that  we  have  a 
great  deal  of  heat. 

Weather  is  mostly  the  outcome  of  the 
sun’s  activities.  The  sun  evaporates  water 
from  the  oceans  and  other  water  bodies,  and 
this  water  vapor  goes  into  the  atmosphere, 
forming  clouds.  The  clouds  give  us  rain. 
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So,  the  earth  receives  the  water  back  again, 
which  seems  very  fair.  Snow,  too,  comes 
from  the  clouds. 

The  heat  of  the  sun  is  absorbed  by  the 
substance  of  the  earth,  while  water  vapor 
also  absorbs  a  considerable  amount  of  heat 
reradiated  from  the  earth  near  the  ground. 

It  is  difficult  to  imagine  a  temperature 
of  10,000°  Fahrenheit,  but  that  is  how  hot 
it  is  on  the  sun’s  surface.  Yet  this  is 
mild  compared  to  the  heat  at  the  center, 
which  is  estimated  to  reach  20,000,000°  to 
25,000,000°  centigrade  as  the  scientists  cal¬ 
culate  it.  The  centigrade  thermometer  has 
zero,  or  0°,  as  the  freezing  point,  and  100° 
as  the  boiling  point. 

Since  the  invention  of  special  instru¬ 
ments,  certain  elements  on  the  sun’s  surface 
have  been  identified  as  zinc,  carbon,  iron, 
silver,  copper,  hydrogen,  helium,  lead,  and 
oxygen.  These  elements  are  made  up  of  gases 
which  shine  by  their  own  light.  Their  heat 
is  so  terrific  that  we  cannot  possibly  imagine 
what  it  is  like  there. 
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( Photo  by  courtesy  of  Mount  Wilson  and  Palomar  Observatories) 

A  total  eclipse  of  the  sun.  Near  the  dark  edges  of  the  moon  you  can 
see  what  look  like  flames  shooting  out  from  the  sun.  These  are  called 
prominences.  The  long  streamers  are  the  corona.  This  picture  was 
taken  on  June  8,  1918  at  Green  River,  Wyoming. 


OLD  SOL 


37 


An  eclipse  of  the  sun  is  a  special  event. 
This  occurs  when  the  moon  passes  between 
the  sun  and  the  earth.  As  the  moon  moves 
over  the  face  of  the  sun,  the  latter  is  slowly 
blotted  out  of  sight.  At  first  it  looks  as  though 
a  little  corner  of  the  sun  has  been  chopped 
away.  Then  more  and  more  of  it  disappears 
until  an  eerie,  weird  light  is  cast  over  every¬ 
thing,  and  some  of  the  planets  and  stars 
appear.  At  the  moment  of  totality,  with  the 
sun’s  principal  light  blocked  off,  crimson 
prominences  suddenly  appear  around  the  rim 
of  the  sun.  These  are  immense  flamelike 
tongues  of  incandescent  gas,  which  can  best 
be  watched  through  a  telescope.  And  now  the 
corona,  or  crown  of  the  sun,  like  a  surround¬ 
ing  pearl-gray  halo  can  be  seen. 

Little  by  little  the  sun  comes  back  into 
view  until  it  is  as  large  and  bright  as  ever, 
and  full  daylight  returns. 

An  eclipse  of  the  sun  can  only  occur  at 
the  time  of  a  new  moon,  but  it  does  not 
happen  every  month  by  any  means,  though 
the  sun  is  eclipsed  more  often  than  is  the 
moon.  The  moon  is  generally  either  too  far 
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(Drawing  by  Carol  Cobbledick) 

When  the  moon  moves  over  the  face  of  the  sun  before  it  covers  the 
sun  entirely,  we  see  the  partial  phase  of  an  eclipse  as  shown  here. 
Such  a  partial  phase  can  also  be  seen  for  some  distance  outside  the 
path  of  the  total  or  annular  phase. 
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north,  or  too  far  south  of  the  sun  for  it  to 
come  directly  between  the  sun  and  the  earth, 
which  it  must  do  if  we  are  to  have  a  solar 
eclipse.  It  is  because  of  the  moon’s  small 
size,  as  compared  with  the  sun,  and  its  close¬ 
ness  to  the  earth,  that  a  narrow  cone  of 
shadow  is  produced  during  an  eclipse.  Hence 
the  path  of  totality  is  narrow  and  falls  on 
just  a  portion  of  the  earth. 

But  if  a  solar  eclipse  occurs  at  a  time 
when  the  moon  is  unusually  distant  from  the 
earth,  the  vertex,  or  end  of  the  shadow  cone 
of  the  moon,  does  not  even  reach  the  earth. 
In  this  case  the  moon  does  not  fully  cover 
the  sun  but  leaves  a  narrow  ring  of  light 
around  the  edge.  This  is  known  as  an  an¬ 
nular  eclipse  of  the  sun,  for  annular  means 
a  ring  or  something  that  is  ring-shaped. 

Sometimes,  during  an  eclipse  of  the  sun, 
the  straight  line  from  the  center  of  the  sun 
to  the  center  of  the  moon  does  not  strike 
the  earth  at  all,  and  we  do  not  have  a  total 
eclipse.  But  the  outer,  lighter  shadow  of  the 
moon  (called  the  penumbra)  falls  onto  the 
earth,  and  part  of  the  sun  is  cut  off  by  the 
moon  so  that  we  have  a  partial  solar  eclipse. 


40 


WONDERS  AROUND  THE  SUN 


(Drawing  by  Carol  Cobbledick) 
When  the  earth  is  nearest  the  sun  and  the  moon  farthest  away,  the 
moon  does  not  cover  the  sun  completely  and  we  see  the  moon  sur¬ 
rounded  by  a  ring  of  the  sun.  The  Romans  called  this  ring  "an¬ 
nulus”,  so  we  call  this  kind  of  an  eclipse  an  annular.  The  size  of  the 
ring  in  the  drawing  is  larger  than  we  could  ever  see  it. 
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The  penumbra  also  accompanies  a  total 
eclipse,  and  people  who  are  within  the  pe¬ 
numbra  zone  outside  the  deep  shadow  (the 
umbra,  where  totality  is  observed)  view  the 
partial  phase. 

It  is  not  surprising  that,  in  ancient  times, 
an  eclipse  of  the  sun  terrified  people  before 
this  wonder  was  understood  and  explained. 
Because  eclipses  could  not  be  predicted 
in  those  early  days,  they  semed  to  come 
abruptly  and  unannounced,  with  all  their 
awesome  aspects,  so  that  it  appeared  as 
though  the  heavens  were  playing  startling 
and  dangerous  tricks.  Now  scientists  calcu¬ 
late  in  advance  where  and  at  what  time 
eclipses  will  appear,  so  we  are  impressed 
but  not  frightened. 

We  think  of  sunspots  as  being  small,  but 
they  are  like  gigantic  whirlpools.  They  are 
often  so  large  that  the  earth  could  easily  be 
swallowed  up  in  just  one  of  them.  We  believe 
that  sunspots  are  storm  centers  on  the  sun’s 
surface,  coming  up  from  the  regions  below. 
They  are  thought  to  resemble  tornadoes  on 
the  earth.  The  hot  gases  whirl  at  a  great 
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( Photo  by  Courtesy  of  Mount  Wilson  and  Palomar  Observatories) 
The  sun  often  has  spots  such  as  these  on  its  surface.  These  are  be¬ 
lieved  to  be  storms.  The  two  nicks  at  the  top  and  bottom  of  the 
picture  are  not  on  the  sun  but  were  put  on  the  picture  at  Mt. 
Wilson  for  scientific  -easons. 
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speed  in  spiral  formation,  with  the  driving 
fury  of  a  tornado.  But,  unlike  a  tornado  on 
earth,  a  sunspot  covers  a  far,  far  wider  area, 
and  continues  for  a  much  longer  time. 

Sunspots  may  last  for  hours,  days,  or 
months  before  they  subside  and  disappear 
from  the  surface  of  the  sun.  One  was  re¬ 
corded  as  lasting  for  a  year  and  a  half.  They 
may  appear  in  groups  or  separately,  or  may 
change  in  size. 

It  is  when  the  gases  reach  the  sun’s  sur¬ 
face  where  the  pressure  is  not  so  great  that 
the  spots  become  larger  and  cool  off.  They 
are,  therefore,  somewhat  cooler  than  the 
sun’s  surface  and  appear  black  to  us.  This 
is  only  by  contrast  to  the  dazzling  surface 
of  the  sun,  for  the  spots  are  actually 
very  bright. 

When  we  look  for  sunspots  several  days 
in  succession  on  the  sun’s  disk,  they  seem 
to  have  moved.  This  apparent  movement  is 
due  to  the  fact  that  they  are  carried  around 
by  the  rotation  of  the  sun.  A  really  large 
sunspot  (and  this  does  indeed  mean  that  it 
is  large)  can  be  seen  through  smoked  glasses 
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with  the  unaided  eye.  Never  look  at  the  sun 
without  ample  protection  to  the  eyes. 

There  are  periods  when  there  are  no  sun¬ 
spots  at  all,  and  again  there  are  periods 
when  they  appear  in  great  numbers.  It  is 
easily  understood  that  with  such  a  center 
of  gaseous  heat  there  should  be  violent  dis¬ 
turbances  on  the  sun.  Sunspots  affect  the 
earth,  causing  “magnetic  storms.”  At  such 
times  the  magnetic  needle  of  the  compass 
moves  around  so  crazily  that,  for  example,  a 
ship  at  sea  could  be  thrown  right  off  its 
course  if  sole  dependence  were  placed  on  the 
compass.  There  is  a  definite  connection,  too, 
between  sunspots  and  the  appearance  of  the 
polar  auroras — familiarly  called  the  northern 
and  southern  lights.  When  a  large  sunspot, 
or  group  of  spots  appears  on  the  sun,  we 
often  have  a  display  of  northern  lights  about 
two  days  after  the  spot  is  on  the  sun’s 
central  meridian. 

These  quiveringly  beautiful  lights,  shim¬ 
mering  and  dancing  over  the  arc  of  the 
heavens,  that  we  call  the  northern  lights 
are  also  named  the  Aurora  Borealis.  The 
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southern  lights  are  known  as  Aurora  Aus¬ 
tralis  and  are  spectacular  from  Antarctica. 

Generally  the  lights  look  like  long  thin 
streamers  of  many  colors  wavering,  trem¬ 
bling,  and  arching  across  the  sky.  They  may 
be  light  green  or  rose,  blue  or  violet,  or 
golden  yellow  such  as  is  seen  in  a  darting 
flame  of  firelight — or  a  blending  of  a  number 
of  these  shades.  Sometimes  they  seem  ghostly 
when  they  are  grouped  close  together,  like 
hanging  curtains  of  pale,  flimsy,  unearthly 
cobwebs.  They  are  rarely  still  but  always 
moving  and  changing,  now  in  softly  glitter¬ 
ing  patches  and  again  in  bars  of  brilliant 
hues,  or  shifting  to  long  streaks  of  milky 
white. 

In  the  far  north  where  the  air  is  cold 
and  clear,  they  remain  overhead  for  many 
hours.  Lonely  trappers,  Indians,  Eskimos, 
and  adventurers,  surrounded  by  darkness 
and  a  forsaken  world  of  snow  and  ice,  often 
look  above  to  watch  a  sky  that  flickers  and 
glows  with  stirring  beauty,  and  even  crackles 
with  faint  sound.  The  lights  appear,  too,  in 
other  areas  and  at  different  seasons,  but 
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( Photo  courtesy  of  the  American  Museum  of  Natural  History) 
This  is  a  picture  of  Northern  Lights  seen  frequently  in  the  arctic  regions.  In  the  antarctic 
regions  there  are  similar  lights  called  Southern  Lights. 
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always  with  the  excitement  of  a  surprising 
spectacle  as  they  light  the  night  sky  with  a 
shivering  movement  of  unexpected  color. 

Further  research  is  needed  so  more  can 
be  known  regarding  the  link  between  sun¬ 
spots  and  their  magnetic  power.  But  today 
and  tomorrow  and  in  the  future  the  sun  will 
always  be  around  to  study.  For  Old  Sol  is 
our  own  star  indeed.  Certainly  we  would  be 
lost  without  it. 


Mercury  and  Venus 


Mercury  is  the  smallest  planet,  and  the 
one  closest  to  the  sun.  Shortly  after  the  mid¬ 
dle  of  the  nineteenth  century  an  astronomer 
claimed  that  he  had  located  an  even  smaller 
one  between  Mercury  and  the  sun.  After  a 
while  it  was  thought  that  his  tiny  “planet” 
probably  was  only  a  spot  on  the  sun,  and 
the  hope  of  a  real  discovery  came  to  nothing. 

Mercury’s  average  distance  from  the  sun 
is  36,000,000  miles,  which  is  near  by  for  a 
planet.  So  the  sun  has  more  influence,  or 
gravitational  pull,  and  Mercury  has  to  re¬ 
volve  at  a  high  speed  to  keep  from  being 
pulled  in  by  such  a  massive  body.  It  takes 
Mercury  only  88  days  to  make  its  revolution 
around  the  sun. 

Mercury  was  named  after  the  fleet  mes¬ 
senger  to  the  gods  in  ancient  mythology,  and 
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as  it  moves  more  rapidly  than  the  others 
this  is  a  most  appropriate  name.  In  those 
long-ago  days  when  the  stargazers  believed 
they  were  seeing  two  instead  of  one  planet, 
it  was  the  one  that  appeared  not  far  above 
the  horizon  after  sundown  that  they  called 
Mercury.  When  it  appeared  in  the  eastern 
heavens  before  sunrise,  they  called  it  Apollo, 
the  shining  one,  after  their  god  of  light. 

There  is  much  that  is  puzzling  about  Mer¬ 
cury  even  today,  for  it  is  small  in  size,  and 
it  is  so  near  the  brilliant  sun  that  it  is 
difficult  to  observe.  It  also  shows  apparent 
changes  when  observed  through  a  telescope. 
During  the  time  its  lighted  side  is  turned 
to  the  earth,  it  has  a  distinct  resemblance 
to  a  tiny  full  moon.  As  it  continues  its  jour¬ 
ney  around  the  sun  and  we  see  less  of  its 
lighted  side,  it  looks  like  a  little  half-moon. 
Later  on,  its  appearance  through  the  tele¬ 
scope  is  that  of  a  crescent  moon.  It  is  in  the 
new-moon  phase  when  nearest  the  earth,  and 
presents  its  dark  side  to  us. 

Astronomers  speak  of  these  apparent 
changes  in  Mercury  as  its  phases,  in  the 
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same  way  that  we  refer  to  the  phases  of 
the  moon,  though  Mercury  is  a  planet  and 
doesn’t  even  have  a  moon.  They  are  observed 
in  this  manner  because  Mercury’s  entire  orbit 
lies  between  the  orbit  of  the  earth  and 
the  sun. 

Most  astronomers  believe  that  Mercury 
rotates  and  revolves  in  the  same  length  of 
time,  with  the  same  face  turned  to  the  sun, 
so  that  one  side  of  Mercury  is  always  bright 
and  hot,  with  a  temperature  that  is  more 
than  600°  Fahrenheit,  while  the  other  side 
is  extremely  cold  and  dark. 

It  is  improbable  that  Mercury  has  much 
of  an  atmosphere.  There  is  no  water  on  the 
planet.  No  life  can  exist  there.  Mercury  is 
not  easily  visible  without  a  telescope,  though 
it  can  be  seen  at  certain  times  close  to  the 
horizon  in  the  west  after  sunset,  and  again 
close  to  the  horizon  in  the  east  shortly  before 
sunrise — exactly  as  the  people  of  olden  times 
saw  it. 

Next  in  order  comes  Venus,  with  an  aver¬ 
age  distance  from  the  sun  of  about  67,000,000 
miles.  It  is  our  closest  neighbor  among  the 
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LOWELL  OBSERVATORY  PHOTOGRAPH 


(Photo  by  courtesy  of  Lowell  Qbservatory) 
Phases  of  Venus.  When  Venus  is  almost  behind  the  sun  we  see  it  in 
telescopes  as  shown  in  the  upper  right.  As  it  moves  away  from  the 
sun  we  see  it  gradually  lit  up  less  and  less  till  it  looks  like  only  a 
thin  crescent. 
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planets.  Although  it  is  known  to  take  225 
days  to  go  around  the  sun,  the  amount  of 
time  used  in  rotating  on  its  axis  has  not 
been  determined  because  the  cloudy  mantle 
that  Venus  wears  makes  it  impossible  to 
study  its  surface.  But  Venus  can  always  be 
recognized,  for  it  is  brighter  than  anything 
we  can  see  in  the  heavens  except  the  sun 
and  our  moon.  In  fact,  it  is  so  bright  (be¬ 
cause  of  the  reflection  from  its  beautiful 
clouds)  that  we  can  sometimes  observe  it  in 
the  daytime  with  the  naked  eye. 

This  lovely  white  planet  glows  in  the 
western  sky  for  a  few  hours  after  the  sun 
has  gone  down  over  the  horizon,  and  in  the 
eastern  sky  several  hours  before  the  sun 
rises.  As  was  the  case  with  Mercury,  it  was 
mistaken  for  two  stars  in  ancient  days,  and 
called  both  the  morning  and  the  evening  star. 
Venus  shines  for  months  at  a  time,  now 
brighter  and  again  not  quite  so  bright,  but 
never  without  its  radiant  quality.  It  is  not 
visible  during  the  late  hours.  This  is  because 
it  is  an  inner  planet,  with  an  orbit  between 
ours  and  the  sun. 
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When  observed  through  a  telescope 
Venus,  like  Mercury,  has  its  moonlike  phases. 
Also,  like  Mercury,  it  is  without  a  moon  of 
its  own. 

The  atmosphere  of  Venus  is  fairly  dense 
and  is  known  to  contain  a  great  amount  of 
carbon  dioxide.  No  one  has  been  able  to  tell 
whether  the  planet  has  animal  or  plant  life, 
for  no  one  has  been  able  to  see  below  the 
clouds  that  keep  it  hidden.  It  is  only  a  little 
smaller  than  the  earth. 

Venus  has  been  called  the  goddess  of  love, 
of  beauty,  of  laughter,  and  the  shepherds’ 
white  star.  Ancient  temples  were  built  in 
honor  of  Venus,  and  legends  and  myths  were 
told  and  retold  about  Venus  by  the  people 
<  of  long  ago.  Some  said  that  Venus  rose  from 
the  morning  dew,  while  others  spoke  of 
Venus  rising  from  the  foaming  whitecaps 
of  the  ocean.  One  story  was  that  mermaids 
in  the  sea  found  Venus,  placed  her  in  the 
cradle  of  a  blue  wave,  then  took  her  explor¬ 
ing  in  caves  of  coral  and  gave  her  pearls  for 
playthings.  And  again  there  were  those  who 
spoke  of  Venus  as  the  star  that  announced 
the  day. 
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But  we  wish  for  more  facts  about  Venus. 
As  our  nearest  planet  neighbor,  we  would 
like  the  mysterious  barrier  of  clouds  to  lift, 
if  only  for  a  little.  It  is  tantalizing  not  to 
know  what  goes  on  there.  Venus  glows  bril¬ 
liantly  but  does  not  tell  us  much. 


Odd  Wonders 
about  the  Earth 


Our  planet  follows  Venus  in  distance 
away  from  the  sun.  No  one  needs  to  be  told 
that  the  earth  takes  365  days  plus  a  few 
hours  to  revolve  around  the  sun,  and  approx¬ 
imately  24  hours  to  rotate  on  its  axis.  But 
we  also  have  our  share  of  odd  wonders,  and 
we  enjoy  them,  for  they  are  as  pleasant  as 
they  are  strange.  Certainly  they  give  us 
variety,  color,  and  diversion. 

We  cannot  see  through  the  earth  or  we 
would  see  the  stars  under  our  feet  as  we 
walk,  for  they  are  all  around  us.  We  care¬ 
lessly  think  of  them  as  simply  being  above 
us.  Actually,  we  know  that  any  map  of  the 
universe  shows  the  heavenly  bodies  in  their 
proper  relation  to  one  another — east,  west, 
north,  and  south.  Should  there  be  any  people 
living  on  Mars,  for  example,  they  see  our 
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globe  merely  as  another  planet  traveling  in 
its  orbit  around  the  sun,  with  the  stars  above 
us,  below  us,  and  about  us  in  all  directions. 

Perhaps  the  odd  wonder  we  appreciate 
most  is  our  bright  sky.  Everyone  speaks  of 
the  blue  sky  on  a  fine  day,  as  though  that 
were  its  true  color.  How  it  happens  to  look 
blue  is  something  quite  different. 

The  densest  air  is  closest  to  the  earth, 
and  as  it  rises  it  becomes  thinner.  Anyone 
who  has  climbed  a  mountain  trail  realizes 
that  breathing  becomes  more  difficult  as  one 
ascends  into  the  lighter  air.  If  we  did  not 
have  air  at  all,  the  sky  would  be  dark  except 
at  the  points  where  the  sun,  moon,  and  stars 
are  located. 

The  molecules  of  the  gases  in  the  air,  as 
well  as  the  very  small  dust  particles,  cause 
a  diffusion  of  light  known  as  scattering. 
Although  the  scattering  of  light  lowers  the 
intensity  of  direct  sunlight,  it  greatly  in¬ 
creases  the  brightness  of  the  sky  away  from 
the  sun  and  the  amount  of  light  falling  on 
objects  in  the  shade.  The  blue  color  of  the 
sky  is  caused  primarily  by  this  scattering. 
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So,  when  we  are  delighting  in  the  beautiful 
blue  sky  we  should  really  be  delighting  in 
the  molecules  of  gases  and  very  small  par¬ 
ticles  of  dust  in  the  air. 

Blue  sky,  or  what  in  effect  is  the  same, 
can  be  produced  in  any  laboratory  where  a 
ray  of  light  is  made  to  pass  through  a  num¬ 
ber  of  finely  sifted  particles  contained  in  a 
hanging  glass  tube.  Light  is  made  up  of 
different  colors  and  lengths.  The  blue  waves 
are  shorter  and  scatter  more,  which  is  the 
opposite  of  the  longer  red  waves. 

But  the  great  amount  of  dust  in  the  lower 
atmosphere — even  more  than  the  angle  at 
which  the  sun’s  rays  reach  us  and  the  length 
of  the  re^  rays  which  then  reflect  their 
flaming  lights — gives  us  the  sunrises  and 
sunsets  that  are  so  spectacularly  vivid.  The 
lovely  pink  and  rose  shades  of  color  that 
spread  across  the  morning  sky  in  the  east 
and  the  strikingly  brilliant  crimson  or  red 
sky  in  the  west  as  the  sun  goes  down  owe 
most  of  their  richly  tinted  beauty  to 
mere  dust. 

We  appreciate  that  we  must  have  air  to 
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breathe,  though  seldom  remembering  that 
without  it  the  earth  would  be  plunged  into 
darkness  immediately  following  the  setting 
of  the  sun.  We  always  have  the  treat  of 
twilight  because  the  sun’s  light  continues  to 
be  held  by  the  atmosphere  for  a  while  after 
the  sun  has  set. 

Lightning  apparently  comes  before  thun¬ 
der.  Streaks  and  flashes  and  forks  of  darting 
light  tear  down  the  sky,  followed  afterwards 
by  deep,  long  rumbles  and  sharp  claps  of 
thunder.  In  reality,  thunder  and  lightning  act 
together  and  at  the  same  time.  The  reason 
we  see  the  lightning  first  is  because  light 
travels  more  quickly  than  sound. 

It  is  easy  to  determine  how  far  away  a 
summer  storm  may  be.  The  instant  you  see 
the  first  flash  of  lightning,  make  note  of  the 
time  to  the  second.  If  the  thunder  follows  in 
five  seconds,  you  will  know  that  the  storm 
is  a  mile  away.  The  same  system  can  be 
applied  to  a  departing  storm  as  well,  using 
this  method  for  a  gauge  as  the  storm  goes 
farther  and  farther  from  us. 

Everyone  knows  that  warm  air  rises. 
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When  this  happens,  cooler  air  comes  in  to 
take  its  place,  and  there  is  the  stirring  of 
wind.  It  is  the  sun,  too,  that  is  the  indirect 
cause  of  the  water  in  the  streams,  following 
a  cycle  of  heat,  evaporation,  clouds,  and  then 
rainfall.  The  more  we  realize  the  importance 
of  the  sun,  the  more  we  have  to  respect  that 
ball  of  “fire”  which  is  our  guiding  star. 

It  is  always  lovely  to  be  surprised  by  a 
rainbow  during,  or  right  after,  a  rainstorm. 
Its  colors  are  especially  clear  and  distinct 
when  the  sun  shines  on  large  raindrops,  cre¬ 
ating  curving  arcs  of  red,  orange,  yellow, 
green,  blue,  and  violet  bands. 

Anyone  can  make  a  rainbow,  for  when 
sunshine  falls  on  rain  the  raindrops  act  in 
the  same  manner  as  a  prism  refracting  light. 
So,  if  you  stand  with  your  back  to  the  sun 
when  it  is  rather  low  in  the  sky,  and  use  a 
garden  hose  to  make  a  good  spray  of  drops, 
you  may  produce  at  least  a  faint  rainbow. 

No  two  people  see  exactly  the  same  rain¬ 
bow,  because  the  way  in  which  we  see  it 
depends  on  how  the  light  from  the  sun  is 
reflected  in  our  eyes.  This  means  that  every- 
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(Drawing  by  Carol  Cobbledick ) 

Drawing  of  a  rainbow.  To  the  left  may  be  seen  a  secondary  bow,  the  colors  of  which  are  fainter 
and  reversed  from  those  seen  in  the  main  or  primary  bow.  Rainbows  are  caused  by  sunlight 
being  broken  up  by  raindrops. 
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one  always  has  his  own  rainbow,  a  singularly 
pleasing  possession  for  each  one  alone,  even 
if  it  is  not  lasting.  But  another  day  will  come 
with  another  rainbow  making  its  appearance, 
and  we  will  all  look  at  it  individually  and  a 
little  differently. 

Meteors  belong  to  the  sun’s  family,  and 
there  are  many  millions  of  them  going  reg¬ 
ularly  around  the  sun.  Only  a  comparatively 
small  number  come  close  to  us,  but  when 
they  do  land  on  the  earth’s  surface  they  are 
known  as  meteorites  and  resemble  rocks. 

Shooting  stars,  as  they  are  popularly, 
though  incorrectly,  called,  come  very  close  to 
the  earth,  and  there  are  so  many  millions 
of  these  that  a  count  would  be  impossible. 
They  are  really  meteors,  and  not  stars  at  all. 
Nor  do  they  shoot.  The  path  of  travel  taken 
by  them  sometimes  encounters  the  path  the 
earth  takes,  so  when  these  small  particles — 
moving  at  great  speed — rush  through  the  at¬ 
mosphere,  they  become  white  hot  and  burn 
themselves  up.  As  they  look  like  stars  shoot¬ 
ing  down  the  sky,  we  often  speak  of  them 
as  shooting  stars,  which  is  descriptive  but 
completely  inaccurate. 
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They  are  made  of  iron  and  nickel  or 
stone.  Most  of  them  are  so  small,  one  could 
carry  hundreds  or  even  thousands  of  them  in 
an  ordinary-sized  pocket. 

While  meteors  also  fall  during  the  day, 
their  brightness  is  lost  in  the  sunlight.  We 
see  them  at  night  when  they  race  into  the 
atmosphere  of  the  earth,  burn  with  a  swift 
shaft  of  light,  and  then  disappear  to  turn 
into  ashes  and  add  to  our  supply  of  dust. 
Although  they  are  so  small,  there  are  such 
a  great,  great  many  of  them  that  they  con¬ 
tribute  somewhat  to  the  weight  of  the  earth. 


(Reprinted  from  Insight  Into  Astronomy, 
copyright  1952  by  Leo  Mattersdorf) 
The  earth  crosses  the  path  of  a  swarm  of  meteors. 
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The  tenth  of  August  is  a  night  when  they 
appear  in  exceptional  numbers,  as  the  earth 
is  then  crossing  the  path  of  large  swarms  of 
meteors  in  its  trip  around  the  sun.  But  we 
do  not  have  to  wait  for  any  particular  eve¬ 
ning  to  see  quite  a  number  of  meteors,  like 
glittering  streaks  of  light,  driving  down  the 
sky  in  wild  and  frenzied  haste. 

Another  oddity,  though  at  the  same  time 
a  fact  of  extreme  importance,  is  that  every 
day  all  who  belong  to  the  animal  kingdom 
breathe  in  the  oxygen  that  is  needed  and 
breathe  out  carbon  dioxide.  Nor  do  we  use 
up  too  much  oxygen,  because  plants  and  trees 
function  in  a  reverse  manner  so  that  our  air 
retains  the  right  proportions.  It  is  lucky  for 
us  that  things  turn  out  as  they  do,  and  that 
they  follow  such  a  thrilling  pattern. 


The  Earth’s  Own  Moon 


There  is  never  any  difficulty  about  recog¬ 
nizing  the  moon,  though  it  never  loses  its 
magical  quality.  Formerly  it  lent  itself  to 
tales  of  witchery  and  enchantment.  Its  fea¬ 
tures  are  so  pronounced  and  entertaining 
that  it  does  not  require  too  much  imagination 
to  see  a  “man  in  the  moon/’  or  some  other 
picture  to  fit  the  fancy  of  the  moongazer. 
We  still  wish  on  a  new  moon  (or  what  we 
call  a  new  moon)  over  the  left  shoulder, 
knowing  we  are  clinging  to  an  old  supersti¬ 
tion  but  enjoying  it. 

The  moon,  in  all  its  phases,  attracts  at¬ 
tention.  When  the  full  moon  comes  up  over 
the  horizon  it  is  almost  as  though  we  had 
forgotten  the  luster  of  the  last  full  moon, 
for  whether  it  is  silvery-white  or  orange-red 
it  is  round  and  perfect.  Over  the  sea,  or  on  a 
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lake,  it  casts  a  reflected  path  of  glittering 
light  along  the  rippling  water.  Rising  above 
the  tops  of  buildings  in  a  big  city,  it  suddenly 
looms  in  view  with  the  natural  brightness 
that  seems  to  scoff  at  electricity. 

It  is  a  pity  that  there  are  no  people  on 
the  moon,  for  if  there  were  they  could  see 
earthlight.  As  the  earth  is  larger  and  can 
reflect  light  better  than  the  moon,  there  is  a 
great  deal  more  earthlight  on  the  moon  than 
there  is  moonlight  on  the  earth. 

Reference  is  frequently  made  to  the  moon 
as  the  earth’s  nearest  neighbor,  which  of 
course  it  is  when  speaking  of  neighbors  in 
the  heavens.  Its  distance  is  a  mere  239,000 
miles  away,  which  makes  everyone  hope  that 
some  day  it  may  be  visited.  The  moon  travels 
around  the  earth,  just  as  the  earth  travels 
around  the  sun.  Because  a  moon  journeys 
about  a  planet  in  this  fashion,  it  is  known 
as  an  attendant,  or  satellite,  of  the  planet. 

The  moon  completes  its  trip  around  the 
earth  in  just  a  little  less  than  27  1/3  days, 
although  the  time  between  one  new  moon 
and  the  next  amounts  to  a  little  over  29  1/2 
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(Yerkes  Observatory  photograph ) 
The  moon  as  seen  through  a  telescope.  First  is  the  crescent  phase. 
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(Yerkes  Observatory  photograph) 

Second  is  the  quarter  phase. 
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(Yerkes  Observatory  photograph ) 

Last  phase  is  the  full  moon. 


days.  This  difference  in  time  is  due  to  the 
fact  that  the  earth  is  never  still  but  always 
revolving  around  the  sun,  so  the  moon  has 
to  go  on  a  little  farther  to  reach  its  position 
between  the  sun  and  earth  once  more. 

It  is  necessary  for  the  moon  to  travel 
speedily,  so  it  cannot  be  pulled  in  by  the 
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much  larger  and  heavier  earth.  At  the  same 
time,  the  earth’s  gravity  holds  the  moon  to 
its  path,  for  it  is  the  gravity  from  the  earth 
that  prevents  the  moon  from  going  far,  far 
into  space. 

The  movement  of  the  moon  and  the 
gravity  of  the  earth  keep  the  moon  at  ap¬ 
proximately  the  same  distance  from  the 
earth.  The  farthest  it  is  ever  away  is 
252,710  miles,  and  the  nearest  it  ever  comes 
is  221,462  miles. 

Although  the  moon  turns  on  its  axis,  it 
rotates  so  slowly  that  it  makes  this  turn 
only  once  while  it  goes  around  the  earth 
which  means  that  the  same  side  is  always 
facing  us.  No  one  has  been  able  to  see  more 
than  59  per  cent  of  the  moon,  but  this  area 
has  been  studied  extensively  through  tele¬ 
scopes.  Astronomers  have  learned  a  great 
deal,  and  future  visitors  to  the  moon  will 
know,  in  a  general  way,  what  to  expect. 

Nor  does  a  trip  to  the  moon  present  the 
appalling  obstacles  that  once  it  did.  Difficul¬ 
ties  that  formerly  seemed  insurmountable 
may  now  be  solved.  The  advances  made  in 
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rockets,  in  gauging  how  much  oxygen  is 
needed,  together  with  the  careful  and  expert 
study  of  so  many  other  details,  have  re¬ 
sulted  in  definite  progress. 

To  be  sure,  the  hardest  part  about  taking 
a  journey  to  the  moon  will  be  in  getting  off 
the  earth,  because  of  the  earth’s  gravitational 
pull.  It  will  be  necessary  to  escape  at  the  rate 
of  over  7  miles  a  second,  or  slightly  more 
than  25,000  miles  an  hour,  to  get  sufficiently 
beyond  the  earth’s  gravitational  pull. 

Many  rockets,  for  example,  the  Viking 
rockets,  have  already  gone  a  number  of  miles 
into  the  stratosphere.  They  have  been  able 
to  obtain  useful  data  by  means  of  their  com¬ 
plicated  instruments.  Much  of  these  data  are 
transmitted  from  aloft  and  received  by  the 
ground  crew  while  the  rocket  is  in  flight. 

Satellites  propelled  by  rockets  to  circle  the 
earth  in  orbits,  will  perhaps  be  followed  next 
by  space  stations.  Making  connections  with 
a  space  station,  or  departing  from  one,  will 
not  be  so  hard  to  manage  as  leaving  the 
earth.  Once  we  really  get  off,  the  rest  of  the 
arrangements  are,  by  comparison,  easier  to 
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figure.  A  return  trip  from  the  moon  may  be 
fairly  simple,  for  the  moon  does  not  have 
nearly  so  much  gravitational  pull  as  the 
earth,  and  we  should  be  able  to  escape  from 
there  at  a  speed  of  over  1.5  miles  per  second. 
Even  trips  to  planets  may  be  undertaken 
some  day,  starting  off  from  the  moon  as  a 
base  for  departure,  and  then  what  possibil¬ 
ities  space  travel  will  have  to  offer! 

While  the  best  method  of  reaching  the 
moon  has  not  so  far  been  definitely  estab¬ 
lished,  such  a  trip  is  no  longer  a  fanciful  or 
impossible  dream.  A  great,  great  deal  has 
still  to  be  worked  out,  for  the  plans  must 
be  made  with  extreme  care  and  backed  by 
expert  and  extensive  practical  knowledge.  We 
may  not  quite  yet  be  on  our  way  to  the  moon, 
but  the  preparations  are  progressing. 

The  moon  probably  has  a  little  atmos¬ 
phere,  though  what  it  has  must  be  very  thin. 
It  is  too  small  to  hold  much  atmosphere,  for 
the  diameter  of  the  moon  is  only  slightly 
over  a  quarter  the  diameter  of  the  earth.  It 
looks  large  because  it  is  near  by. 

As  the  moon  shines  by  reflected  sunlight, 
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(Yerkes  Observatory  photograph) 

Just  after  new  moon,  we  can  see  the  thin  crescent  lit  up  by  the  sun 
and  faintly  see  the  dark  part  of  the  moon.  This  is  really  the  dark 
part  of  the  moon  lit  up  by  earthshine.  The  sunlit  part  of  the  moon 
is  at  the  left  of  this  picture  and  the  earthlit  part  is  the  rest  of  the 
picture. 
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part  of  it  has  day,  while  the  other  part  has 
night,  but  these  days  and  nights  are  very 
long.  Owing  to  the  slow  rotation  of  the  moon 
on  its  axis,  a  day  on  the  moon  equals  around 
fourteen  of  ours,  and  a  night  lasts  the  same 
length  of  time. 

Where  the  sun  shines  on  the  moon  as  it 
is  turning  around,  there  is  extreme  heat, 
with  the  temperature  over  200°  Fahrenheit. 
The  long,  long  night  on  the  moon  is  very 
cold,  for  the  temperature  drops  to  about  250° 
below  zero  Fahrenheit.  Its  darkness  is  hard 
to  imagine,  for  there  is  insufficient  air  to 
scatter  light. 

From  the  moon  the  stars  would  look  like 
bright,  steady  points  of  light,  for  an  ob¬ 
server  there  would  never  see  them  twinkling 
as  we  do  because  the  moon  is  without  suitable 
atmosphere.  And  yet  from  the  moon,  the 
stars,  as  well  as  the  planets,  would  be  seen 
in  much  greater  splendor  than  from  the 
earth.  The  earth’s  atmosphere  is  almost  like 
a  light  blanket  which  keeps  us  from  observ¬ 
ing  the  heavenly  bodies  as  clearly  as  we 
would  otherwise. 
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A  second  after  the  sun  has  set,  it  becomes 
bitterly  cold  on  the  moon,  with  the  tempera¬ 
ture  dropping  below  zero.  Lacking  any  real 
atmosphere,  no  warmth  can  be  held  on  the 
moon  for  even  a  little  while.  There  is  no 
lovely  twilight  hour.  There  is  never  a  dawn 
to  usher  in  a  day.  Nor  are  there  any  of  the 
glowing  effects  of  our  sunsets  and  sunrises, 
and  no  one  on  the  moon  would  ever  have 
the  exciting  surprise  of  suddenly  beholding 
an  aurora  with  all  its  bewitching,  changing 
colors. 

It  is  forever  silent  on  the  moon,  without 
any  air  vibrations.  If  a  person  shouted  he 
would  not  be  heard,  for  the  sound  could  not 
be  carried  in  that  practically  airless  place. 
The  loudest  noises  would  not  be  so  much  as 
faint  whispers.  Our  ears  could  not  hear  blast¬ 
ing,  riveting,  shrieking,  or  shattering  explo¬ 
sions  if  any  of  these  things  happened.  Radios 
will  have  to  be  installed  in  the  space  suits  of 
the  future  travelers  to  the  moon,  but  there 
are  reasons  for  feeling  hopeful  that  the  prob¬ 
lem  of  communications  will  also  be  solved 
before  too  long. 


THE  EARTH’S  OWN  MOON 


75 


Of  course  everything  on  the  moon  will 
seem  strange  to  us.  No  rain  ever  falls.  No 
snowstorm  ever  whitens  its  dull  gray  surface. 
It  would  be  impossible  to  get  a  sip  of  water 
anywhere.  A  small  amount  of  mist  has  been 
detected,  but  not  like  our  fog  or  vapor  which 
comes  from  water. 

However,  we  could  leap  around  in  the 
most  extraordinary  manner.  In  fact,  every 
step  taken  would  be  similar  to  a  leap.  Here 
on  our  planet  the  gravity  keeps  us  from 
jumping  up  very  high,  but  the  moon  has 
only  one  sixth  the  gravity  of  that  on  earth. 
Generally  it  is  thought  that  this  means  a 
person  on  the  moon  could  jump  six  times 
higher  than  on  earth.  However,  astronomers 
have  found  the  situation  a  little  more  com¬ 
plex,  so  multiplying  by  6  will  not  do.  But 
next  time  you  are  in  a  yard  or  playground, 
jump  as  high  as  you  can  and  you  will  be 
estimating  correctly  if  you  figure  that  on  the 
moon  you  could  have  gone  four  or  five  times 
farther  up. 

As  seen  through  a  large  telescope,  the 
surface  of  the  moon  is  rough  and  irregular. 
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Huge  craters,  some  covering  many  miles  and 
others  quite  small,  give  the  moon  a  resem¬ 
blance  to  a  rocky,  treeless,  abandoned  land.’ 

The  craters  may  be  dead  volcanoes,  or 
they  may  have  come  into  existence  through 
great  meteors  landing  on  the  moon.  More 
than  30,000  have  been  counted  by  astron¬ 
omers.  One  larger  than  the  state  of  Rhode 
Island,  is  named  after  the  famous  Polish 
scientist  Nicolaus  Copernicus,  who  lived  from 
1473  to  1543. 

Jagged  mountains,  with  sharp,  thin,  ir¬ 
regular  peaks  and  of  tremendous  range  and 
variety,  rise  to  heights  which  equal  the  high¬ 
est  mountain  on  earth.  Without  wind  and 
storms  tearing  at  them,  and  with  no  vegeta¬ 
tion  to  uproot  the  soil,  they  stay  practically 
changeless.  The  extremes  of  heat  and  cold 
do  have  a  slight  influence,  but  these  take  so 
endlessly  long  to  have  any  effect  that  they 
are  scarcely  worth  considering.  Mountains 
on  the  earth  are  measured  by  their  height 
above  sea  level.  The  lunar-mountain  heights 
are  determined  by  means  of  the  length  of 
the  mountain’s  shadow,  together  with  the 
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(Reprinted  from  Splendour  of  the  Heavens  by 
permission  of  Hutchinson  &  Co.) 

This  is  the  way  an  artist  thought  the  Earth  would  look  from  the 
Moon.  Note  the  typical  mountain  peaks  on  the  Moon’s  surface.  To 
an  inhabitant  of  the  Moon,  if  there  were  any,  the  Earth  would 
always  be  in  about  the  same  place  in  the  sky,  never  rising  or  setting. 
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sun’s  calculated  altitude  over  the  moon’s 
surface  at  the  time  and  place.  The  height 
has  to  be  taken  from  the  moon’s  land  surface, 
instead  of  from  sea  level  as  on  earth. 

Although  the  moon  is  rather  gray,  in¬ 
stead  of  the  gleaming  object  we  see,  and  lacks 
the  color  and  changing  lights  and  shades  of 
our  own  planet,  it  does  have  a  weird  kind  of 
beauty  of  its  own.  The  great  rocks  seemingly 
tossed  anywhere,  the  fantastic  mountain 
peaks,  the  valleys,  plains,  and  enormous  cra¬ 
ters  make  it  a  place  where  certainly  one 
would  not  care  to  live  but  which  would  be 
oddly  intriguing  to  visit. 

The  apparent  changes,  or  phases  of  the 
moon  occur  as  it  travels  around  the  earth, 
and  we  view  it  from  different  angles.  At  least 
a  day  or  two  passes  around  new-moon  time 
when  we  do  not  see  the  moon  at  all.  Then 

the  sphere  is  lighted  up  so  it  shows  only 

% 

as  a  crescent.  In  less  than  a  week  after  this 
the  moon  enters  the  phase  known  as  the  first 
quarter.  Each  night  following,  it  continues 
to  grow  steadily  until  it  becomes  a  full  moon. 
Now  it  acts  in  reverse,  becoming  a  little 
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smaller  all  the  time  until  it  is  in  the  last- 
quarter  phase  and  finally  looks  like  a  cres¬ 
cent  again,  but  appearing  to  be  in  the  oppo- 
sit  direction,  as  you  will  note  when  observ¬ 
ing  the  way  the  horns  of  the  old  crescent 
are  turned. 

It  is  the  time  of  the  new  moon,  when 
the  dark  face  is  toward  us,  that  we  do  not 
see  the  moon  at  all.  Many  people  speak  of 
the  young  crescent  as  the  new  moon,  but  this 
is  not  correct.  At  new-moon  time  the  moon 
is  between  us  and  the  sun,  so  the  light  falls 
on  the  other  side  which  is  hidden  from  us 
by  the  dark  shadow  side. 

The  young  crescent  moon  appears  in  the 
western  sky  early  in  the  evening.  There  are 
times  when  you  will  detect  the  rest  of  the 
moon  there,  too,  although  not  very  clearly. 
This  is  known  as  “the  old  moon  in  the  new 
moon’s  arms.”  Actually  it  is  earthshine  on 
the  old  moon,  for  a  little  of  the  sunshine  we 
receive  is  reflected  to  the  moon  so  that  we 
can  still  faintly  see  it. 

As  the  moon  keeps  on  traveling  around 
the  earth,  the  sun  shines  on  more  and  more 
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of  the  face  we  see.  Therefore  the  moon  is 
full  when  the  moon  and  sun  are  on  opposite 
sides  of  the  earth,  and  we  get  all  the  re¬ 
flection  of  the  sun’s  light.  When  you  see  the 
moon  in  the  daytime  it  appears  to  be  a 
fainter  object  than  at  night,  because  of  the 
lack  of  contrast  between  the  moon’s  visible 
disk  and  the  sky  surrounding  it. 

Along  most  of  the  world’s  coast  line  there 
is  high  tide  approximately  every  half  day 
or  a  little  over,  as  the  moon’s  pull  on  the 
earth  piles  up  the  ocean  waters.  There  are 
a  few  areas,  as  in  the  Pacific  Ocean,  where 
there  is  only  one  high  and  one  low  tide  per 
day.  After  every  high  tide  there  is  low  tide. 
Never  is  there  a  slip-up,  while  the  moon 
continues  going  on  with  its  regular  journey 
about  the  earth.  The  moon  crosses  the  sky 
above  each  place  about  50  minutes  later  than 
it  did  the  previous  day.  So  you  add  an  extra 
50  minutes  from  the  time  of  very  high  tide 
to  your  next  very  high  tide.  The  lunar  month, 
is  followed  instead  of  the  calendar  month 
when  figuring  the  hours  of  the  tides.  The 
word  “month”  comes  from  “moon.” 
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The  tide  seems  to  move  in  slowly  if  you 
sit  on  a  beach  and  watch  it,  but  if  you 
take  a  nap  you  will  find  it  has  been  creeping- 
up  on  you.  When  the  tide  has  reached  its  full 
height  it  is  apt  to  stay  high  for  a  while, 
before  it  goes  out  again.  This  is  known  as 
the  stand  of  the  tide. 

The  heights  of  tides  vary  considerably 
from  port  to  port,  depending  on  the  kind  of 
shoreline  and  the  depth  or  shallowness  of 
the  water.  But,  once  these  details  are  estab¬ 
lished,  a  rough  prediction  of  the  times  of 
high  tides  can  be  made.  The  highest  tides  in 
the  world  are  those  in  the  Bay  of  Fundy, 
which  is  situated  between  Nova  Scotia  and 
New  Brunswick  in  Canada.  Here  they  rise 
to  50  feet,  and  have  been  known  to  go 
considerably  higher. 

Seamen,  fishermen,  and  all  those  who 
have  to  know  the  best  hours  for  the  sailing 
or  docking  of  vessels  and  boats  can  obtain 
an  annual  publication  called  “Tide  Tables” 
where  the  daily  highs,  lows,  and  heights  of 
tides  are  predicted  a  year  or  so  in  advance. 
As  these  people  are  dependent  on  the  actions 
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of  tides  to  determine  their  own  activities, 
they  need  such  information. 

The  sun  has  an  influence  on  the  tides, 
though  less  than  half  that  of  the  moon,  for 
it  is  farther  away.  When  there  is  a  new 
moon,  or  a  full  one,  the  sun  and  moon  are 
pulling  together  and  the  tides  are  especially 
high.  These  are  known  as  spring  tides.  When 
the  sun  and  moon  are  at  right  angles,  at 
the  time  of  the  first  and  last  quarters  of 
the  moon,  the  pull  of  one  works  against  the 
other,  and  the  tides  are  not  so  strong.  These 
are  called  neap  tides. 

An  eclipse  of  the  moon  takes  place  when 
the  moon  enters  the  earth’s  shadow,  as  the 
earth  passes  between  the  sun  and  moon.  A 
total  eclipse  of  the  moon  may  last  for  two 
hours,  though  the  moon  is  not  entirely  lost 
to  view.  Some  of  the  rays  of  sunlight  are 
bent  by  the  air  around  the  earth,  and  so 
reach  the  moon  which  looks  coppery-red  in 
color. 

The  moon  can  never  get  into  the  earth’s 
shadow  unless  it  is  full,  and  even  then,  as  a 
rule,  travels  slightly  above  or  slightly  below 
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the  shadow.  An  eclipse  rarely  occurs  more 
than  once  or  twice  a  year.  Sometimes  a  year 
goes  by  without  any  lunar  eclipse  at  all. 

“Once  in  a  blue  moon”  is  a  commonplace 
expression,  but  it  has  more  meaning  than  is 
generally  supposed.  Occasionally  a  blue  moon 
has  been  seen  due  to  the  excessive  dust  in 
the  upper  regions  of  the  atmosphere,  and 
sometimes  as  the  result  of  exceptionally  wide¬ 
spread,  raging  forest  fires.  But  this  happens 
only  once  in  a  great  while,  exactly  as  the 
saying  suggests. 

Many  strange  ideas  about  the  moon  were 
held  by  people  in  olden  times,  and  there  still 
are  farmers  who  maintain  that  crops  should 
be  planted  when  the  moon  is  full,  and  others 
who  claim  to  have  better  luck  when  the  moon 
is  new  or  dark.  Certainly  it  is  a  matter  of 
luck,  for  the  moon  does  not  help  anything 
to  grow. 

But  the  moon  has  never  lost  its  fascina¬ 
tion,  and  we  hope  that  it  may  be  visited. 
We  are  curious  about  our  nearest  neighbor. 
It  is  only  natural. 


An  Outstanding  Trio 

(Mars  —  Jupiter  —  Saturn) 


The  next  three  planets  after  the  earth 
in  distance  from  the  sun  are  Mars,  Jupiter, 
and  Saturn,  in  this  order.  Mars  is  not  so 
near  to  us  as  Venus,  but  we  know  more 
about  Mars  for  it  is  not  hidden  by  clouds. 
When  Mars  is  closest  to  the  earth,  the  side 
turned  in  our  direction  is  brilliantly  lighted, 
and  a  good  deal  has  been  learned  about  the 
planet  by  means  of  telescopes. 

Of  course  it  is  not  known  whether  there 
are  people  living  on  Mars,  although  no  planet 
arouses  so  much  curiosity.  We  like  to  im¬ 
agine  the  possibility  of  its  being  inhabited, 
but  so»  far  nothing  has  been  proved.  Toward 
the  end  of  the  nineteenth  century  it  was 
generally  assumed  that  there  was  life  on 
Mars  because  of  the  canals  that  were  said 
to  be  there,  and  canals  meant  water  and 
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engineering  and  the  work  of  human  beings. 
Since  then,  this  idea  has  been  discarded. 
Some  astronomers  who  have  claimed  to  have 
seen  the  canals  maintain  that  they  are  as 
wide  as  200  miles  in  some  places,  and  who 
would  ever  build  a  canal  of  that  size?  Others 
have  not  been  able  to  locate  any  canals. 

Mars  has  seasons  as  we  do,  though  they 
are  twice  as  long  due  to  the  time  it  takes 
Mars  to  go  around  the  sun — 687  days.  The 
planet’s  average  distance  from  the  sun  is 
about  141,000,000  miles,  though  it  varies  a 
great  deal.  Mars  is  supposed  to  have  some 
vegetation  and  a  comparatively  good  climate. 
At  noon,  during  the  warm  season,  the  temp¬ 
erature  may  rise  to  70°  Fahrenheit,  falling 
to  a  point  far  below  zero  Fahrenheit  at 
night  because  of  its  thin  air.  During  the 
cold  season  it  must  be  very  cold,  falling  to 
many  degrees  below  zero  Fahrenheit. 

There  are  what  seem  to  be  snow  and 
icecaps  at  the  two  poles  of  Mars,  indicating 
water  vapor,  though  Mars  is  not  supposed 
to  have  much  water.  It  has  an  atmosphere, 
but  it  would  not  contain  enough  oxygen  for 
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us.  Yet  this  does  not  definitely  mean  that 
another  race  of  people  might  not  be  able  to 
live  where  the  air  is  thin.  They  may  have 
long  since  accustomed  themselves  to  different 
conditions  of  living  than  we  require,  although 
this  seems  rather  doubtful. 

Mars  is  not  very  large,  so  it  hasn’t  as 
much  gravity  as  the  earth.  It  has  two  moons, 
though  if  we  want  to  boast,  they  cannot  be 
compared  in  size  to  ours.  One  rises  in  the 
east  and  sets  in  the  west  as  our  moon  does. 
The  other  does  exactly  the  opposite,  rising 
in  the  west  and  setting  in  the  east.  This 
moon  (called  Phobos)  is  so  close  to  Mars 
that  it  has  to  move  quickly.  It  completes 
three  trips  around  Mars  before  the  planet 
has  quite  turned  around  once  on  its  axis. 

Named  after  the  god  of  war  in  ancient 
days  because  of  its  reddish  tinge,  Mars  can 
be  seen  clearly  with  the  unaided  eye.  Its 
glowing  orange-red  color  always  makes  it 
easy  to  locate  and  recognize. 

Everything  about  Jupiter  is  impressive. 
It  was  given  the  name  of  the  chief  god  of 
Roman  mythology  in  olden  days,  for  there 
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is  a  distinctive  grandeur  about  Jupiter.  It  is 
the  largest  of  all  the  planets,  and  the  one 
with  the  greatest  number  of  moons.  It  has 
twelve. 


(Photo  by  Courtesy  of  Lowell  Observatory ) 

Jupiter  and  four  of  its  moons.  From  left  to  right  these  moons  are 
called  Callisto,  Ganymede,  Io  and  Europa. 

Jupiter’s  average  distance  from  the  sun 
is  483,000,000  miles.  Jupiter  takes  about  12 
years  to  revolve  around  the  sun  and  is  easily 
observed  shining  with  a  brilliant  white  light. 
No  star,  with  the  exception  of  Sirius,  the 
Dog  Star,  looks  as  bright,  and  there  are 
times  when  Jupiter  exceeds  Sirius  in  bright¬ 
ness.  Venus,  among  the  planets,  outshines 
Jupiter,  but  Venus  is  comparatively  near  by. 
Also,  at  times,  even  Mars  outshines  Jupiter. 

Four  of  Jupiter’s  twelve  moons  were  dis¬ 
covered  by  the  Italian  astronomer  Galileo  in 
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1610.  He  found  them  by  looking  through  the 
telescope  which  he  perfected  and  made  prac¬ 
tical.  Many  people  thought  he  had  managed 
to  work  some  kind  of  magic  with  the  tele¬ 
scope  when  he  pointed  out  the  moons  to  them, 
so  did  not  even  credit  what  they  saw.  Galileo 
also  believed  that  the  earth  went  around  the 
sun,  and  for  this  assertion  he  was  impris¬ 
oned.  But  he  had  his  followers  and  admirers, 
and  though  he  became  blind  before  his  death 
he  remarked  happily  that  no  one  had  seen 
as  much  in  a  lifetime  as  he  had.  His  tele¬ 
scope,  too,  showed  heavenly  objects  and  their 
surfaces  that  had  not  been  previously  ob¬ 
served.  Today,  with  only  a  small  telescope, 
or  even  a  pair  of  field  glasses,  the  four  moons 
Galileo  first  discovered  can  be  distinctly  lo¬ 
cated,  and  some  maintain  they  can  be  seen 
without  glasses  of  any  kind.  Two  are  larger 
than  our  moon,  two  about  the  same  size, 
while  the  other  eight  moons  are  small. 

Jupiter  is  so  far  out  in  space  that  it  is 
freezingly  cold,  with  a  temperature  that  has 
been  estimated  at  more  than  200°  below  zero 
Fahrenheit.  Its  choking  atmosphere,  made 
up  mostly  of  ammonia  and  explosive  methane 
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gas,  would  make  it  impossible  for  anyone  to 
live  or  breathe  there.  Nor  can  much  be  found 
out  about  the  planet’s  surface  even  with  a 
powerful  telescope,  because  of  this  dense 
atmosphere.  Its  strange  streaks,  or  clouds, 
and  spots  that  come  and  go  remain  baffling 
and  unexplained.  Jupiter  is  a  magnificently 
handsome  planet,  best  viewed  from  afar. 

The  second  largest  planet  is  Saturn.  It 
is  about  886,000,000  miles  from  the  sun  and 
takes  about  29  1/2  years  to  make  one  com¬ 
plete  revolution  around  Old  Sol.  Saturn  was 
the  last  of  the  planets  outward  from  the  sun 
to  be  known  to  astronomers  in  the  olden  days. 

Saturn  has  about  the  same  surface  grav¬ 
ity  as  the  earth,  even  though  it  is  a  much, 
much  larger  planet.  It  would  be  interesting, 
if  it  were  possible,  to  take  a  walk  on  Saturn 
for  it  would  be  like  floating  or  drifting 
lightly  along  its  surface.  Unfortunately,  we 
can  never  have  this  experience,  as  Saturn  is 
even  colder  than  Jupiter. 

The  planet  can  be  seen  now,  just  as  it 
was  observed  so  many,  many  years  ago, 
shining  with  a  dull,  usually  steady,  yellow- 
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green  light.  It  is  a  little  brighter  than  a  first- 
magnitude  star.  (In  astronomy  the  word 
magnitude  means  the  degree  of  brightness 
of  a  star).  Among  the  planets,  Mercury, 
Venus,  Mars,  and  Jupiter  shine  more  bright¬ 
ly.  Saturn  stays  for  two  years  “in”  the 
same  constellation  in  the  zodiac  circle,  be¬ 
cause  it  travels  so  slowly.  It  has  nine  moons. 


(Photo  by  Courtesy  of  Lowell  Observatory) 
Saturn  and  six  of  its  moons.  From  left  to  right  these  moons  are 
called  Titan,  Rhea,  Dione,  Tethys,  Mimas  and  Enceladus. 

Saturn’s  rings  are  the  planet’s  most  un¬ 
usual  feature.  They  can  be  seen  only  through 
a  telescope,  and  are  like  great,  thin  disks  ex¬ 
tending  out  from  the  equator.  There  are 
three  of  these  rings,  separate  from  each  other 
and  supposedly  made  up  of  extremely  small 
and  separate  particles.  The  outermost  one  is 
over  11,000  miles  wide,  and  the  inner,  or 
crepe  ring  is  11,000  miles  in  width.  But  they 
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are  thin  in  substance,  estimated  at  about  ten 
miles  thick. 

While  Saturn  is  taking  its  journey  around 
the  sun,  we  see  the  rings  at  different  angles. 
When  they  are  tipped  in  our  direction  they 
look  particularly  luminous  and  brilliant,  but 
when  only  the  edges  are  turned  toward  us 
they  disappear  from  our  view  even  through 
large  telescopes.  At  all  times  they  are  an 
extraordinary  addition  to  the  wonders  of  the 
solar  system. 
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(Photo  by  Courtesy  of  Lowell  Observatory) 

Saturn  as  seen  from  the  earth  at  various  times.  Sometimes  when 
the  earth  crosses  the  plane  of  the  rings,  they  cannot  be  seen.  This 
happens  once  in  about  fifteen  years. 


Far-Off  Wanderers 

(U  ranus— N  eptune— Pluto) 


The  “wanderers,”  or  planets,  understand¬ 
ably  become  colder  and  colder  the  farther 
away  they  are  from  the  warmth  of  the  sun, 
while  their  journeys  around  it  take  longer 
and  longer  to  complete. 

Uranus,  with  a  temperature  supposed  to 
be  more  than  300°  below  zero  Fahrenheit, 
is  about  1,782,000,000  miles  from  the  sun 
and  requires  about  84  years  to  revolve  once 
around  it.  The  planet  is  large,  though  diffi¬ 
cult  to  see  without  a  telescope  except  on  a 
moonless  night.  Then  it  merely  looks  like  a 
tiny  star.  Uranus  has  five  rather  small 
moons,  but  no  one  can  live  there  to  appreci¬ 
ate  them. 

Literally,  Uranus  was  the  first  planet  to 
be  discovered,  for  the  others  so  far  discussed 
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had  been  observed  in  the  heavens  without 
telescopes  or  specialized  study.  In  1781  Wil¬ 
liam  Herschel,  looking  through  a  telescope  of 
his  own  making,  saw  an  object  that  he  first 
thought  to  be  a  comet.  Its  apparent  move¬ 
ment  among  the  stars  proved  it  was  either 
a  comet  or  a  planet.  A  few  months  after  this 
discovery  another  astronomer,  Anders  Lexell, 
computed  its  orbit  and  found  it  was  nearly 
circular  and  beyond  Saturn.  Thereafter,  it 
was  known  to  be  a  planet.  After  a  while  it 
was  called  Uranus,  following  the  traditional 
custom  in  naming  planets  after  mythological 
characters. 

In  the  beginning,  Herschel  was  an  ama¬ 
teur  astronomer,  but  as  he  liked  astronomy 
above  everything  else,  he  soon  devoted  all  his 
time  to  the  study.  His  sister  Caroline,  also  a 
well-known  astronomer,  assisted  him,  and 
William’s  further  discoveries  added  greatly 
to  the  knowledge  of  the  heavens.  His  develop¬ 
ment  and  improvement  of  the  telescope  over 
ones  previously  used  made  him  famous  and 
helped  other  astronomers.  Unlike  Galileo  and 
Copernicus,  he  was  respected  by  everyone 
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during  his  lifetime,  and  the  King  of  England 
made  him  a  knight. 

Neptune,  2,793,000,000  miles  from  the 
sun,  was  discovered  owing  to  the  peculiar 
behavior  of  Uranus.  Astronomers  wondered 
why  Uranus  seemed  to  move  irregularly,  as 
though  there  might  be  a  planet  out  beyond  it. 
In  1846  John  Couch  Adams,  an  Englishman, 
and  U.  J.  J.  Leverrier,  a  Frenchman,  com¬ 
puted  the  positions  where  another  planet 
should  be  located.  The  latter  sent  a  letter  to 
the  Berlin  Observatory,  giving  the  planet’s 
calculated  positions.  Johann  Encke,  the  di¬ 
rector,  was  at  a  birthday  party  and  put  his 
chief  assistant,  J.  G.  Galle,  in  charge  of 
searching  for  the  new  planet.  He  and  a 
younger  assistant,  D’Arrest,  checked  off  the 
stars  from  a  new  star  chart  and  found  one 
starlike  point  in  the  sky  that  was  not  on  the 
map.  This  proved,  by  its  motion  each  day,  to 
be  the  new  planet,  which  was  called  Neptune. 
Usually  the  work  of  more  than  one  indi¬ 
vidual  is  required  to  make  a  great  discovery. 

It  is  impossible  to  see  Neptune  without  a 
telescope.  It  is  now  known  to  be  smaller  than 
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(Photo  by  Courtesy  of  Lowell  Observatory) 
Pictures  showing  the  discovery  of  Pluto.  The  arrow  points  to  Pluto. 
The  top  picture  was  taken  on  Jan.  23,  1930  and  the  bottom  one  on 
Jan.  29,  1930.  See  how  Pluto  moved  with  respect  to  the  stars  in 
six  days. 
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Uranus.  Neptune  has  two  moons.  The  planet 
takes  about  165  years  to  go  around  the  sun. 

Pluto  is  an  even  greater  distance  away 
from  the  sun — 3,675,000,000  miles.  It  is  not 
very  much  larger  than  Mercury,  but  it  is  so 
far  from  the  sun  that  it  does  not  have  to 
revolve  quickly.  In  fact,  it  takes  Pluto  over 
248  years  to  make  one  trip  around  the  sun. 
It  has  no  moon. 

The  first  news  of  the  discovery  of  Pluto 
was  announced  in  1930  by  astronomers  of 
the  Lowell  Observatory  at  Flagstaff,  Arizona. 
Twenty-five  years  before,  Percival  Lowell  of 
this  observatory  had  thought  there  should 
be  a  planet  beyond  Neptune.  He  searched  for 
it,  made  continuous  and  extensive  calcula¬ 
tions,  and  never  gave  up  hope  that  it  would 
be  found.  His  confidence  was  justified,  al¬ 
though  Lowell  died  before  he  could  locate  the 
planet.  Other  astronomers  continued  the 
search,  and  when  Clyde  W.  Tombaugh  took 
photographs  at  Lowell  Observatory,  his  find¬ 
ings  proved  that  the  planet  was  less  than  6 
degrees  off  the  place  where  Lowell  had  said 
it  would  be. 
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( Photo  by  Courtesy  of  Lowell  Observatory) 
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Pluto  is  named  after  the  mythical  god 
of  the  lower  world,  because  it  does  not  re¬ 
ceive  much  sunlight.  Very  little  warmth 
reaches  this  completely  frozen  planet. 

Is  there  yet  another  planet  waiting  to  be 
discovered — another  “planet  wanderer”  still 
farther  away  from  the  sun?  It  is  quite  pos¬ 
sible,  and  it  is  also  possible  that  you  may 
even  be  the  one  to  find  it  at  some  future 
time  if  you  decide  to  be  an  astronomer. 


Heads  and  Tails 


Comets  are  rather  alarming  in  appear¬ 
ance,  though  they  are  really  quite  harmless. 
They  are  the  odd  members  of  the  sun’s  fam¬ 
ily,  for  they  often  have  tails — or  what  look 
like  tails.  Not  only  do  they  wear  their  tails 
in  the  rear,  which  is  the  normal  place  for  a 
tail,  but  sometimes  they  carry  them  in  front. 
At  other  times  they  do  not  have  any  tails  at 
all.  The  sun  is  responsible  for  these  peculiar¬ 
ities. 

The  head  of  a  comet  is  large,  though  light 
in  weight,  and  is  made  up  of  gases  and 
small  fragments  of  iron  and  rock.  The  gases 
give  the  hard  fragments  a  lovely,  delicate 
cloudy  effect. 

A  comet  is  without  a  tail  until  it  draws 
near  the  sun.  Then  the  powerful  sunlight 
causes  some  of  the  gas  to  leave  the  comet’s 
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A  drawing  of  a  comet’s  orbit  or  path  around  the  sun.  The  tail  of  the  comet  always  points 
away  from  the  sun.  This  drawing  shows  three  positions  of  the  same  comet  to  illustrate  the  wav 
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head  and  trail  off  for  millions  and  millions 
of  miles  into  a  long  and  strange  tail.  When 
the  comet  comes  near  the  sun,  it  carries  its 
tail  behind  it,  for  the  pressure  of  the  sun¬ 
light  makes  it  stream  outward.  In  going 
away  from  the  sun  the  comet’s  tail  is  in 
front  of  it,  until  the  sunlight  no  longer  has 
any  effect  and  the  tail  disappears. 

Sometimes  the  tails  of  comets  are  rather 
straight  and  sometimes  they  curve.  Lacking 
solidity,  they  are  flimsy  and  ghostly  in  ap¬ 
pearance,  and  stars  can  be  seen  shining 
through  them.  Most  comets  have  to  be  seen 
through  telescopes. 

The  comets  move  in  their  paths  about  the 
sun,  though  many  of  them  go  out  beyond  the 
most  distant  planet.  Some  take  thousands  of 
years  for  their  journeys  through  space. 

Halley’s  comet  is  especially  famous.  It 
was  named  after  the  astronomer  Edmund 
Halley  who,  after  its  appearance  in  1682, 
figured  out  this  comet’s  path  and  the  dates 
when  it  would  appear.  Last  seen  by  people 
on  our  earth  in  1910,  it  is  expected  to  be 
visible  again  in  1986. 
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(Yerkes  Observatory  photograph ) 

Halley’s  comet  as  it  appeared  on  June  6,  1910. 
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Before  Halley  made  his  calculations,  com¬ 
ets  were  feared  as  dangerous  freaks.  Even 
long  afterward  there  were  some  who  thought 
that  a  comet  might  collide  with  the  earth  and 
destroy  it,  or  that  passing  through  the  tail 
of  a  comet  might  result  in  the  shattering  of 
our  world.  These  fears  are  known  to  be 
groundless.  The  gravity  of  a  planet  might 
shatter  a  comet  into  tiny,  tiny  fragments, 
but  the  planet  would  be  unharmed  passing 
through  the  tail. 

The  asteroids  also  belong  to  the  solar 
system.  They  are  very  minor  planets  going 
about  the  sun,  mostly  between  the  orbits  of 
Mars  and  Jupiter.  One,  named  Eros,  comes 
fairly  close  to  the  earth  at  times,  but  it  can¬ 
not  be  seen  without  a  telescope.  Also,  since 
the  discovery  of  Eros,  other  “near”  ones  have 
been  located.  They  have  been  given  such 
handsome  names  as  Apollo,  Adonis,  Hermes, 
Amor,  Icarus,  and  so  forth.  To  give  a  more 
definite  idea  of  how  close  these  asteroids 
come  to  the  earth,  Hermes  can  be  taken  as  an 
example.  The  minimum  distance  of  Hermes 
is  under  500,000  miles,  as  compared,  for 
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instance,  to  the  moon’s  mean  distance  of 
239,000  miles. 

The  first  discovery  of  an  asteroid  was  in 
1801,  but  over  2,000  of  them  have  since  been 
located,  and  every  year  astronomers  find 
more,  with  the  aid  of  photographic  plates 
and  telescopes.  Owing  to  its  rapid  move¬ 
ment,  an  asteroid  is  revealed  as  a  tiny  streak 
of  light  on  a  photographic  plate. 

Maybe  you  will  discover  an  asteroid  or 
two  later  on.  It  would  not  be  as  sensational 
as  finding  a  planet,  but  it  would  still  be  an 
achievement  to  spot  one  of  these  little  objects 
and  add  to  the  growing  list. 

So  the  solar  system  carries  on  day  after 
day  and  night  after  night,  as  it  has  been 
doing  for  about  a  few  billion  years  in  its 
superbly  systematic  fashion. 

Before  leaving  the  heavens,  let  us  look 
at  the  star  that  always  tells  us  in  the  North¬ 
ern  Hemisphere  where  we  are.  We  might, 
too,  take  time  to  gaze  at  the  Milky  Way 
for  a  little  while,  and  also  cast  a  glance 
in  the  direction  of  that  bright  star,  Sirius. 


Lifesaving  Star 


Sometimes  it  is  called  the  North  Star, 
sometimes  the  Pole  Star,  though  usually  it  is 
called  Polaris.  But  no  matter  which  name  is 
applied,  this  one  star  to  the  north  has  saved 
many,  many  lives. 

Prisoners  in  time  of  war  have  made  per¬ 
ilous  escapes  during  dark  nights  and  over 
unknown  territory  with  only  Polaris  to  show 
them  the  direction  away  from  enemy  lines. 
Men  have  become  lost  in  terrorized  panic 
over  the  confusing  sameness  of  jungles  or 
forests,  and  have  regained  hope  and  confi¬ 
dence  as  Polaris  appeared  in  the  evening 
to  keep  them  from  going  around  in  circles. 
Others,  taking  long  treks  over  snowy,  icy 
plains  where  there  were  no  trees  to  blaze 
or  landmarks  to  remember,  have  looked  up 
to  Polaris  for  the  help  that  was  needed. 
Weary  travelers  on  trackless  deserts,  where 
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(Photo  by  Leo  Mattersdorf) 

If  you  point  your  camera  towards  the  North  Pole  of  the  heavens  on 
some  dark,  clear  night  and  time  expose  it  for  one  hour,  you  will 
get  a  picture  like  this.  Each  star  as  it  seems  to  move  around  the 
pole  traces  1  /24  of  a  circle.  The  bright  star  to  the  right  which 
shows  almost  as  a  point,  is  Polaris,  the  Pole  Star,  around  which 
the  sky  seems  to  turn.  The  stars  do  not  really  move  this  way — the 
trails  are  caused  by  the  earth  turning  on  its  axis. 
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every  grain  of  sand  looks  like  every  other 
grain  of  sand,  have  been  able  to  trudge  on 
through  the  dreary  night  hours  to  a  known 
oasis,  with  Polaris  saving  them  wasted  time 
and  energy.  Indians  have  depended  on  this 
North  Star  for  guidance.  Before  the  compass 
and  sextant  were  invented,  seamen  sailed 
their  vessels  along  the  pathless  ocean  after 
sundown  with  only  Polaris  to  give  them  their 
bearings. 

Our  own  ancestors  found  it  located  ap¬ 
proximately  where  we  do.  Polaris  remains 
about  where  it  is  for  a  few  thousand  years, 
or  less,  when  another  pole  star  takes  its 
place.  We  live  in  a  certain  latitude,  as  we 
learned  in  geography.  Should  we  happen  to 
go  to  another  latitude,  we  know  we  will  find 
that  Polaris  rises  or  drops  1  degree  for  every 
degree  of  latitude  change. 

With  the  passing  centuries,  however, 
Polaris  gradually  shifts  and  gives  way  to 
other  pole  stars.  The  earth  is  not  a  perfect 
globe  but  is  shaped  more  like  an  orange, 
bulging  somewhat  around  the  equator.  There¬ 
fore  the  sun’s  gravitational  pull  on  the  bulge 
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is  such  that  the  direction  in  which  the  axis 
of  the  earth  points  in  space  slowly  changes, 
while  the  moon’s  gravitational  pull  on  the 
earth  adds  a  quick  wobbling  motion  to  that 
of  the  less  rapid  pull  of  the  sun.  Together, 
these  motions  cause  the  pole  of  the  heavens 
to  move  about  in  a  circle,  pointing  to  differ¬ 
ent  stars  on  the  way,  but  so  exceedingly 
slowly  that  it  takes  thousands  of  years  to 
complete  the  circle.  In  12,000  years  Vega 
will  be  a  fairly  good  pole  star,  but  before 
that  we  will  have  other,  fainter  stars  there. 

Polaris  now  is  at  about  the  point  where 
an  imaginary  line  extending  from  the  earth’s 
axis  touches  the  northern  heavens.  It  is 
always  easy  to  find  because  there  are  no 
bright  stars  in  its  neighborhood  to  cause  any 
confusion. 

There  are  two  familiar  constellations 
called  the  Big  Bear  and  the  Little  Bear,  but 
more  generally  known  as  the  Big  Dipper 
and  the  Little  Dipper.  The  Big  Dipper,  look¬ 
ing  somewhat  like  a  dipper  with  a  crooked 
handle,  is  made  up  of  seven  stars  and  can 
be  seen  at  all  seasons  of  the  year  in  the 


110 


WONDERS  AROUND  THE  SUN 


(Drawing  by  Carol  Cobbledick) 
I  he  position  of  the  Big  Dipper  during  the  four  seasons.  This  is  the 
way  it  looks  if  you  hold  the  picture  down.  In  star  maps  it  is  shown 
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the  other  way  around,  hut  that  is  because  you  are  supposed  to  hold 
the  map  over  your  head. 
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northern  part  of  the  heavens,  though  in 
different  positions.  A  good  chart  of  the 
north  circumpolar  constellations  shows  those 
changes  through  the  year  according  to  the 
months,  while  any  stargazer  can  study  them 
and  notice  the  varying  positions. 

Two  of  the  stars  in  the  Big  Dipper  are 
well  known  as  the  Pointers,  for  they  point 
along  a  line  (although  not  quite  even,  or 
level)  to  Polaris.  The  distance  from  the 
Pointers  to  Polaris  is  about  five  times  the 
distance  that  exists  between  the  Pointers 
themselves. 

Long,  long,  long  ago  the  people  on  earth 
saw  a  different  pole  star,  just  as  those  in  the 
far,  far  distant  future  will  see  another  one. 
But  for  us  Polaris  is  all-important — a  guide 
at  times  and  always  a  star  we  recognize 
as  a  friend. 


Milky  Way  and  Sirius 


A  delicately  spun  archway  of  stars 
marches  across  the  heavens,  blending  with 
faintly  dark  shadowy  patches.  It  is  the  Milky 
Way,  or  Galaxy,  from  the  Greek  word  mean¬ 
ing  milk.  Democritus,  a  Greek  philosopher 
of  the  fifth  century,  was  the  first  to  think 
that  this  shining  white  roadway  to  be  seen 
above  was  made  up  of  many,  many  faint 
stars.  Later  Galileo  proved  by  means  of  his 
telescope  that  Democritus  was  right.  Now 
it  is  said  that  there  are  millions  of  stars  and 
more  in  the  Milky  Way,  and  that  they  seem 
faint  only  because  they  are  so  far  away. 

The  Milky  Way  can  best  be  observed  on 
a  moonless  night,  for  the  brightness  of  the 
moon  dims  this  distant  path  of  light.  If  we 
were  to  travel  around  the  world  of  an  eve¬ 
ning  we  would  behold  the  Milky  Way  as  a 
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starry  circle,  but  from  our  northern  hemi¬ 
sphere  we  only  see  half  of  it. 

It  was  in  1675  that  Olaus  Romer,  a 
Danish  astronomer,  announced  that  light 
travels  at  the  rate  of  186,000  miles  a  second, 
or  6  trillion  miles  in  a  year.  Such  a  tremen¬ 
dous  number  of  miles  would  be  so  impossible 
to  multiply  in  order  to  determine  how  far 
away  the  stars  are  from  us,  that  the  “light- 
year”  is  used  as  a  basis  of  measurement. 
This  means  that  a  light-year  is  the  distance 
light  travels  in  a  year — from  the  time  it 
leaves  the  star  until  we  see  it  twinkling.  We 
get  an  overpowering  sense  of  outer  space 
when  we  realize  that  light  from  the  nearest 
star  takes  over  4  light-years  to  reach  us, 
while  that  from  Sirius,  the  brightest  one, 
takes  more  than  8  light-years.  To  give  a 
striking  comparison  of  distances,  the  sun 
sends  its  light  to  the  earth  in  a  little  over 
8  minutes. 

Just  as  land  is  surveyed,  so  do  astron¬ 
omers  measure  the  space  around  and  beyond 
us,  by  means  of  special  photographic  equip¬ 
ment  and  powerful  telescopes. 
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A  star’s  color  alters  with  age.  Telling 
the  ages  of  stars  is  similar  in  one  respect  to 
the  process  used  in  heating  a  piece  of  metal. 
The  metal  will  first  get  red,  then  yellow- 
gold,  then  white,  and  finally  blue-white  if  a 
test  reaching  such  a  degree  of  heat  can  be 
accomplished.  When  the  metal  is  allowed  to 
cool  off,  the  colors  change  back  in  reverse 
order.  However,  it  is  not  only  the  color  but 
the  brightness,  density,  and  size  of  a  star 
that  are  considered  by  astronomers  in  gaug¬ 
ing  its  age. 

Next  to  Polaris,  Sirius  is  probably  the 
most  interesting  star,  and  can  be  located 
without  difficulty  because  of  its  extreme 
brightness.  It  is  a  little  south  of  the  equator, 
but  while  it  is  in  the  Southern  Hemisphere, 
it  can  be  seen  at  various'  times  from  every 
part  of  the  earth,  except  for  a  small  area  in¬ 
side  the  Arctic  circle.  Sirius  is  a  blue-white 
star,  twinkling  constantly. 

Sirius  was  called  the  Dog  Star  by  the 
people  of  long  ago,  and  this  name  is  com¬ 
monly  used  by  us  today.  But,  as  it  rose  with 
the  sun  in  the  summer,  and  the  hot,  humid 
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(Photo  by  courtesy  of  Mount  Wilson  and  Palomar  Observatories) 

The  star  clouds  in  the  Milky  Way  in  the  direction  of  the  center  of  our  system  of  stars  in  the 
constellation  Sagittarius. 
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days  came  at  that  time,  these  people  of  old 
believed  that  the  star  added  to  the  heat  of 
the  sun.  And,  even  though  we  know  that  it 
is  impossible  to  get  any  warmth  at  all  from 
Sirius,  we  still  sometimes  speak  of  the  dog 
days  when  the  weather  is  depressingly  heavy. 

From  the  earliest  days  people  looked  up¬ 
ward  to  think  about  the  mysteries  they  be¬ 
held.  The  innumerable  bright  objects  they 
observed,  so  remote  and  so  baffling  to  under¬ 
stand,  had  the  fascination  of  secrets  they 
longed  to  learn.  They  made  up  legends  about 
many  they  saw,  and  fancied  they  could  de¬ 
tect  the  outlines  of  animals  and  mythical 
gods  in  the  arrangement  of  the  stars. 

“Reaching  for  the  stars”  is  an  earthy 
saying,  but  it  has  a  certain  reality  when  ap¬ 
plied  to  stargazers.  Since  many  of  the  mys¬ 
teries  have  been  solved,  and  the  known  facts 
have  proved  so  much  more  exciting  than 
fancied  stories,  there  is  an  even  greater 
yearning  for  further  knowledge,  together 
with  a  desire  to  conquer  space  and  visit  other 
members  of  our  solar  family. 
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Thousands  of  years  ago,  too,  the  people 
were  looking  at  the  same  constellations  as 
we  do.  Only  now  we  know  more  about  them, 
and  that  there  are  billions  of  stars  moving 
in  the  heavens  according  to  the  great  system 
that  controls  the  universe. 

Not  only  do  wonderful  things  go  on 
around  us,  but  there  is  so  much  left  to 
discover,  and  such  vast  distances  beyond  us 
where  we  do  not  yet  know  what  is  happening. 
There  is  no  end  to  the  exciting  exploration 
of  outer  space. 
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revolution,  55 
rotation  of,  18 
speed  of  journey 
around  sun,  17 
time  of  revolution 
around  sun,  18 
Eclipse 

annular,  39 
of  the  moon,  82-83 
of  the  sun,  37 
partial  solar,  39 
reason  for  sun’s 
disappearance,  37 
time  of  solar,  37 
Ellipses,  27 
Encke,  Johann,  95 
Eros,  104 
Galileo,  87-88,  113 
Galle,  J.  G.,  95 
Gemini,  the  twins,  32 
Halley,  Edmund,  102 
Halley’s  comet,  102 
Hermes,  104 
Herschel,  Caroline,  94 
Herschel,  Sir 
William,  94-95 
Jupiter 

brightness,  87 


distance  from  sun,  87 
moons,  87-88 
name  in  mythology,  86 
one  of  the  nine 
planets,  26 
temperature,  88 
time  of  revolution,  87 
Law  of  gravity,  20 
Leo,  the  lion,  32 
Leverrier,  U.  J.  J.,  95 
Lexell,  Anders,  94 
Libra,  the  scales,  32 
Lightning,  58 
Little  Bear,  109 
Little  Dipper,  109 
Lowell  Observatory, 
Flagstaff,  Arizona,  97 
Lowell,  Percival,  97 
Magnetic  storms,  44 
Mars 

climate,  85 

distance  from  sun,  85 
name  from  ancient 
days,  86 
one  of  the  nine 
planets,  26 

possibility  of  life  on,  86 
seasons,  85 
temperature,  85 
time  taken  to  travel 
around  sun,  85 
two  moons,  86 
Mercury 

ancient  confusion 
about,  26 

distance  from  sun,  48 


lack  of  atmosphere,  50 
name  in  mythology,  48 
nearest  planet  to  the 
sun,  28 

one  of  the  nine 
planets,  26 
phases,  49-50 
revolution,  48 
smallest  planet,  48 
temperature,  50 
Meteorites,  61 
Meteors 

behavior  of,  61-62 
speed,  61 

travel  around  sun,  61 
Milky  Way 

origin  of  name,  113 
stars  in,  113 
Moon 
blue,  83 
craters,  76 
distance  from 
earth,  65,  69 
earthlight  on,  65 
earth’s  gravity  and,  69 
journey  around  earth,  65 
mountains,  76,  78 
need  for  rapid 
movement,  68 
night  and  day  on,  73 
phases,  78-79 
possibilities  of  trip 
to,  69-71 
silence,  74 
surface,  75-76 
temperature,  73 


Moons 

in  Solar  System,  23 
movements  of,  23 
pull  of  sun  on,  23 
Neap  tides,  82 
Neptune 

discovery,  95 
distance  from  sun,  95 
moons,  97 
one  of  the  nine 
planets,  26 
time  taken  for  trip 
around  sun,  97 
Newton,  Sir  Isaac,  20-21 
Northern  lights,  44-45 
North  Star,  106,  108 
Old  Sol,  33-34 
Oxygen,  63 
Penumbra,  39 
Phobos,  86 

Pacific  Ocean,  tides,  80 
Pisces,  the  fishes,  32 
Planetary  systems,  16 
Planet 

meaning  of  word,  26 
Planets 

eccentricity  of,  27 
orbits  of,  27 
path  around  zodiac,  31 
positions  against 
zodiac  circle,  31 
reflection  of  sun’s 
light  on,  23 
surfaces,  29 
twinkling  effect,  29 
Pluto 


discovery,  27,  97 
distance  from  sun,  97 
mythical  name,  99 
one  of  the  nine 
planets,  26 
time  taken  for  trip 
around  sun,  97 
Pointers,  The,  112 
Polaris 

guide,  106-108 
location,  108-109 
present  position,  109 
Pole  Star,  106 
Proxima  Centauri,  25 
Rain,  34 
Rainbow,  59,  61 
Romer,  Olaus,  114 
Sagittarius,  the  archer,  32 
Saturn 

distance  from  sun,  89 
moons,  90 
one  of  the  nine 
planets,  26 

revolution  around  sun,  89 
rings,  90-91 
surface  gravity,  89 
Scorpius,  the  scorpion,  32 
Seasons,  reason  for,  34 
Shooting  stars,  popular 
name,  61 
Sirius,  115,  117 
Sky,  reason  for  color  of,  56 
Solar,  meaning  of  word,  16 
Solar  System,  16 
members  of  sun’s 
family,  23 


Southern  lights,  45 
Spring  tides,  82 
Stars 
ages,  115 

apparent  movement,  31 
background  of,  26 
distances,  25 
light  and  heat,  25 
navigation  guides,  26 
Sun 

control  of  solar 
system,  20 

distance  from  earth,  26 
elements  on  surface 
of,  35 

gravitational  pull,  20 
necessity  of,  33 
only  star  of  Solar 
System,  23 

temperature  at  center,  35 
temperature  of 
surface,  35 
time  for  rays  to 
reach  earth,  34 
time  of  one  rotation,  34 
Sunrises,  reason  for 
color  of,  57 
Sunsets,  reason  for 
colors  in,  57 
Sunspots 

behavior,  41,  43 
connection  between 
auroras  and,  44 
periods  of,  44 
size,  41 


Taurus,  the  bull,  32 
Thunder,  58 
Tides 

hours  of,  80-81 
influence  of  moon,  80-82 
influence  of  sun,  82 
Tombaugh,  Clyde  W.,  97 
Twilight,  reason  for,  58 
Umbra,  41 
Uranus 

discovery,  27,  93-94 
moons,  93 
one  of  the  nine 
planets,  26 
temperature,  93 
Vega,  109 
Venus 

clouds,  52-53 
distance  from  sun,  50 
legends,  53 
nearest  planet  to 
earth,  54 
one  of  the  nine 
planets,  26 
phases,  53 
revolution,  52 
Vertex,  39 
Viking  rockets,  70 
Virgo,  the  virgin,  32 
Weather,  outcome  of 
sun’s  activities,  34 
Wind,  59 
Zodiac 

constellations,  31-32 
meaning  of  word,  31 
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